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ADTEOR’S PREFACE, 


»o;«<o* 


A SYSTEMATIC study of the microscopic forms of hfe is of 
comparatively recent data m India Freshwater, as veil 
as parasitic, Protozoa have been studied by a number of 
workers m different parts of India, Burma, and Ceylon This 
volume deals with the Cdiophora, a group of ammals which 
has always been a favourite study with microscopists- 
on account of the complexity of their structure, the diversity 
of then habitats, and the mterestmg movements exhibited 
by them , and the same general plan adopted m other volumes 
of the series has been followed A systematic survey is 
likely to fuimsh a clear understanding of the group, and of the 
mutual relationships between the parasitic organisms and 
the free-hvmg forms from which they must have been evolved , 
as remarked by Wenyon “ the student of the Protozoa w^hich 
are pathogemc to man and domestic animals should have 
a sound knowledge of other parasitic 'Protozoa, and at least 
a good working knowledge of non-parasitic forms as well. 
Conversely, those who study free-hvmg Protozoa should 
have a clear conception of the parasitic forms ” , and it is 
hoped thal this volume will thus be of mterest to medical 
and vetermary workers as well as to workers m general 
Protozoology 

The most approved and up-to-date system of classification 
has been foUow^ed, and m the Identification Tables of Famihes 
I have mcluded those famihes which are at present not known 
from India Those who use this volume should bear m 
mmd that the 310 species here described are but a small 
fraction of the total unown from other parts of the world 
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All species that are as j'^et knowi from India, Burma, 
and Ceylon have been brough' together’, but a large 
number still auait discovery The fresh vatei forms jiar- 
ticularly are cosmopolitan, and future workers who discover 
forms different from those here described must not conclude 
that such forms represent new genera or species till thej' 
have caretuUy explored the vast literature on the subject, 
to which the Bibhography given at the end of the voluiue 
will furmsh a guide 

The species of eacli genus have been arranged in alplia- 
betical order, except where a number of groups of alhcd species 
have been recoginzcd In the synonymies, given under 
each species, references to all the records from India, Burmc5, 
and Ceylon have been included, and a | mark prefixed to 
all such references A selection of other references, vhicli 
are considered miportant or useful, is also given 

In the Introduction I have given lists of species found m 
different regions, and in the case of parasitic forms in particular 
hosts, m th^ hope that these may be of use to vorkers m 
particular areas and to those looking for the parasites m 
particular hosts I have also included a short account of 
the prmcjpal methods employed m the study of the Ciliophora 
which may be of some use to those taking up the study of this 
mterestmg group 

A volume such as this is bound to incorpoiaie ver}’' largely 
the work of others, and my grateful acknouledgemenis aie 
due to all tliose whose works have been drawm upon Where 
available, figures have been given for all species dealt witli 
A small number of these are original or taken from my oivn 
work, but a large number have been borrowed with the kind 
permission of the authors or publi'shers concerned special 

thanks are due to Prof C A Kofoid and his colleagues, 
who have added so much to our knowledge of Indian Ento- 
dimomorpha, for permission to reproduce certain figures 
and for the loan of the blocks of the plates that appear at the 
end of this volume My thanks are also due to the editors 
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and publishers of journals and text-books from winch illustra- 
tions have been reproduced with their kind permission, 
and for which due acknowledgement is made in evei^' case 
by gi\nng the name of the author from n horn the figure has 
been copied, and also in several cases for the loan of blocks 

l\Iy special thanks are due to Dr B Prashad, Diiector of the 
Zoological Survey of India, for special facilities given to me 
on the occasion of several visits to Calcutta to consult the 
hterature in the splendid hbiar5 maintamed by the Zoological 
Survey , and also to Dr S L Hora for his help in gettmg 
some figures copied under his supervision by the artists 
■workmg under him Finally, I have to offer m} most grateful 
thanks to the Editor, Lieut -Colonel E B Seymour Sewell, 
C I E , P R S , for a thorough and critical revision of the 
text, and for geneious help and guidance durmg the production 
of this woik 


Government College, 

Hoshiaipur, Punjab 
June, 1936 


B L BHATIA 




GLOSSARY OF TECHNICAL TERMS. 


Ahoral — Situated furthest away from the mouth 
Acctabuhform — Having a cup- or sucker shaped outline 
Adoral — Conducting to the oral aperture 
Afferent — Conveying from the surface towards the centre 
Armtotw division — Direct division of the nucleus v Inch is not 
accompanied by the formation of a spindle of thieads 
Anisogarny — Copulation between dissimilar gametes 
AmiSj or dytopyge — Opemng or pore for defecation of undigested 
remains of food 


Basal granules — Kmefcic elements embedded m the contractile zone of 
the cortex, and each giving origin to a smgle cihum 
Biconcave area — A conspicuous biconcave area on. each side of the 
bodj'* m the postero-dorsal region of certam Entodiniomorpha 
Binary fission — mode ol reproduction in which the division of the 
nucleus or of each of the two differentiated nuclei is follov ed by 
a division of the cell 

Boundary layer — ^Thm membrane separatmg the endoplasm from the 
ectoplasm It is well marked m Entodimomorpha, and is 
contmuous antenoily with the wall of the gullet and posteriorly 
with the wall of the rectmn 

Brood chamber — A cavity developed inside the body of a Suctorian 
witlun which cihated embryos are produced 
Buccal — Relatmg to the mouth or oral aperture 

Budding — The process of unequal fission, resulting m the formation of 
daughtoi organisms, which show a simphhed structure when 
first formed 


Gampanulate — ^Havmg the shape of a boll 

Carapace — The mdurated dorsal shield possessed by such cJiates as 
Euplotes and Aspidisca 

Gliiiinoui> — Coiresponding in nature with chitm or the homy material 
which forms the protective covering of insects and other 
Arthropofla 

Chlorophyll — The green colouring-matter of vegetable orgamsms 

Gilia — Tho fino hair-like appendages that constitute the locomotive 
organs of a large group of Infusoria and many other a n i m als 

Cihated embryos — Buds provided with ciha which are developed m 
a brood chamber in a Suctorian, and finally emerge through 
a birth-porc 
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Oirn — Thp elongate, flattened modifications of ordinary cilia, developed 
upon the peristomal region and other parts of the body of many 
ciliates 

Commensal — An organism winch does not live at the expense of 
the organism to which it is usually attached, but is associated 
w ith it simply as a messmate 

Concrement tacuole — vacuole which is interpreted as possessing 
a statolith function, found m certam types of parasitic ciliates 
Co}})ugation — The temporary or permanent union of two organisms 
leading to leproduction by germs or spores or to the renewal 
of their capacity to multiply by simple fission 
Contractile vacuole — One or more structures in the spongy layer of 
the ectoplasm which fill up by the excretory fluid draining into them 
and discharge the fluid on the siuface of the body 
Convolute — ^Rolled upon itself 

Cortical — Relating to the exteinal layer of an organism 
Crater if onn — Ha\ mg the shape of a cup 
Oremdatc — Fmel> notched or serrated 

Cuirass — An mduiated defensive shield, synonymous with Carapace 
Cuticle — The moic indurated pellicle which forms the outer layer of the 
body of Infusoria 

Gyclosis — ^The protoplasmic circulation observable m the cells of 
certain plants and also m many Protozoa 
Cyst — Impervious membiane surrounding an organism, formed as 
a protection against desiccation m free hvmg forms, or as an 
adaptation to a change of hosts in parasitic forms In some 
cases cyst formation is related to the digestion of food, and m 
others to reproductive processes 

Cytom'icrosomes — ^Minute granules situated in the Aims between the 
aHeoli m the ectoplasm as well as the endoplasm 
Cytopliarynx — Longer or sliortor tube (popularly referred to as gullet) 
leading from the cytostome, and endmg blindly m the endoplasm 
Cytoplasm — The protoplasm of the cell-body as contrasted with that 
of the nucleus 

Cytopyge — Anal aperture of unicellular animals, 

Cytostome — Oral aperture of unicellular animals 


Diastole — ^Expansion of the contractile vacuole of Infusoria and other 
Protozoa 

Dichotomous — ^Branching mto pairs , furcate or forked 
Decurrent — Runnmg out or projecting beyond 
Dextrogyrous — Circlmg tow ai ds the right 
Dextrotropons — Tummg to the right 

Dorsal disk — A rounded ectoplasmic projection lying in the semi- 
circle bounded by dorsal inembranolles 
Dorsal memhranclles — ^The membranellcs forming the dorsal zone 
Dorsal zone —A zone of membranelles ai ranged m a transverse furrow 
on t)ie dorsal suiface of the body, found in certain Entodimomoipha 


Ectoparasitic — Having the nature of an external paiasite 
Ectoplasm — The denser external substance of Infusoria and other 
unicellular organisms 
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Effacyit — Convening from the centre towards the periphery 
Elf Luginate — Having a notched or excised margm 
Eiicitirasscd — Having an nidurated dorsal shield or cuirass 
EncysUnmt — The phenomenon of becoming motionless and excreting 
a membranous mvestment or cyst, common to the majority of 
the Infusoria 

Endogenous or internal budding — Formation of buds m the mtenor of 
the cytoplasm of the parent mside a brood-chamber 
Lndomixis — ^Periodic nuclear reorganization which occurs without 
conjugation oi cell-fusion takmg place 
EncJoparasxtio — Having the nature of an mternal parasite 
Endoplasm — The inner, more fluid substance of the body of Infusoria 
and other unicellular organisms 

Endojjlasnnc sacL — The boundaiy layer with the enclosed endoplasm 
Endoplast — The nucleus as developed m the Infusoria and other 
Piotozoa 

Endoplablule — ^The more solid particles developed smgly or m vaiymg 
number within or in manj*^ cases external to, the endoplast of 
Protozoa 

Endoral — Referring to tne fringe of cjha developed between the adoral 
and preoral scries of ceitam Oxytrichidse 
Everted — The condition of bemg turned out or backwards 
Excretory pore — K small permanent operung m the cuticle througli 
which the contractile vacuole passes out its contents 
Exogenous or external budding — ^Foimation of buds from the external 
surface of the body 

Fibnllss — ^The delicate, thread-like structures developed in the cortical 
layer of many Infusoria, as also m the stalk of Vorticella, possessmg 
a rudimentary muscular function 

Fibrillar system — The whole complex of structures which se^ve a corre- 
latuig and condiictiio function 

Fimbriated — Fi urged at the margm 

Fission — Division of the nucleus or of both the differentiated nuclei 
followed bv a di\ ibion of the body 

E\)od vacuole — A minute droplet of fluid in which a solid particlo 
ingested as food is suspended and gradually digested 

Fvniciiliis — TLo slender, thread-like filament, which connects the parts 
of the macronucleus m such infusorial types as Loxodes and 
JjOXophyUnm 

Oamcic — Sexual cell Among the Protozoa the entire individual, 
bemg a single cell, takes part m the process of conjugation 

Gibbous — ^Unsymmetncally distended or swollen at some part of the 
surface 

Glabrous — ^Having a smooth surface 

Golgi a2:iparatus — A cytoplasmic inclusion which shons a tendency 
to clump together in masses or to foim a network in the neighbour- 
hood of the nucleus 

Holophytic — Organisms uhichfoed in a plant like manner and, with the 
help of chlorophyll oi similar pigment, in the presence of sunlight, 
build up simple organic substances from carbon dioxide and water 
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Holozo*c — ^Aiiimals are entirely dependent foi food on other 

orgambins \vhich tho> capture, de\o\ir, and digest 

Illoricatc — Devoid of a protec tuo shoatli or lorica 
Indurated — fFaviiig a hai denod consistence 
Infund\buliform — ^Funnel shaped 

Isogainctch — Gametes which are similar m shape and size 
Isoqamy — Copulation between similar gametes 

Kaufoqamy — Sexual process or conjugation involving the union of 
inicronutlear products 


L'evoiropoua — ^Turning to the left 

Lonca — The orgaiucull^ distinct protectu e sheath excreted and 
inliabitcd by many Infusoria such as Vagimcola and Tinti7inx*s 
Loricate — ^Possessing a protect! .<0 sheath or lonca 


Macrochromatm — In Protociliata, where the nuclei do not show di- 
morjihism, each nucleus contains two types of cliromatm, the 
macrochromatm being functional m vegetative life and the micro - 
chromatin durmg sexual phases 

Macrochromosoims — Band shaped pieces into which the macrochro 
matui div ides during mitosis of tho nuclei m the Opalmids 

MaorogomcU — In those cases m winch there is marked difference m 
size between two conjugatmg individuals, the larger is rof erred 
to as macrogamete 

Macromiclci^ or mcqaiiuclcus Tho larger of the two nuclei into winch 
tho nuclear apparatus is different lated ui Ducihata, which fimctions 
during tho vegetative life of the organism 

JMcmbrayicllT — Tho rolativ'oly largo flattenea cil^a that constitute tho 
peristoinial fringe m many Ciliato Irlfusona, synonymous with 
Cm t 

Mcmbranclle ootleU — Shoit fibrils extondmg posteriorly from the bases 
of the nicmbranolla. 

I^Icmbranultt. — V'ery long, delicate, finely pomted aggregates of cilia 
V ha.h differ from cini m movement and m composition They are, 
for example, found in Didinnan 

Metabolic — Changeable in form , polymorphic 

Mctainorpliic — Changeable m foim 

^licrothromatm — In Protociliata the nuclei do not show dimoriiliism, 
but each nucleus contains two t>'pcs of chiomatiii, that v\hich 
IS functional m sexual phases bomg called imcrcchromatm 

MicrocJnomosomcs — ^Parts mto which tho microchromatm divide^* 
during mitosis of tho nuclei m tho Opalimds 

Mxcrogamete — The smaller of the gametes m anisogamous conjuga- 

tion 

Microniiclciis — Tho smaller of tho two nuclei mto which tho nuclear 
apparatus is differentiated m DuciUuta, which functions durmg 
the reproductive pliascs 

Microzooids — Ireo swimmmg 7 ooids of abti^'nnally mmuto size winch 
conjugate vMth the normal sized ^ede*' *>ary animalcules of many 
Vorticelhd e 



GLOSSARY 


XIU 


Mifochondna — ^^Lnut^ cytoplasmic inclusions of a lipoidnl nature 
occurring in the iorm of sphonctil granules or rod-sliapod or cres 
centic bodi^^'s 

Mttoiic — ^Indirect division of the nucleus v^lrch is accompanied by the 
formation of a spmdle of threads 
Moyul tfomi — Jointed so as to losemble a siring of beads 
Morpfioyu — Those fibres wriuh inaiidam llie bod}’' form 

Afo^>r^nn — ' mass of difiei'entniled protoplasm from vmch a number 
of flbr^sj to diffeiont legioii'N of < ontiactilo activity 
Multmuchatc — Possessuig manv niiflei, e g Opxhva 
Multiple on A modt of reproduction m winch the division of the 
niicleuss ot ol the tw^/ diherentiated nuclei is not immediately 
followed bN tiiv^ division ot tlio < ell but, after repeated nuclear 
diMsion, the cell diMdes into ao manv paits as tliore are mu lei 
Myoncyncs — Speeiahzed muscle Id o hbrd » which cause the conti action 
of the Mholo or a part of the bod} In a generalized condition 
they mav be both cooidinntmg and lontiactile in function 
Myophan — Layei developed m many Infusoria, that contains muscle- 
like fibrils 

Myophant^ — Specialized fibrils winch perform a contractile function 
only 


Napiform — ^I'umip sliaped 

Neiiroynotoj si/s*cm — A system of comiected fibrils emanating from 
the motonum and passing to different regions of conti actilo activit} 
Neurotyioiornnyyi — A mass of differentiated mafenal connected with 
the motor strand and othei fibres perfornimg conduct ile and 
contractile functions 

Ncurophanes — Specialized fibrils which perform a conductmg function 
only 

Nuclern diynorplnsni — ^The differentiation of the nucleai apparatus 
mto a vegetativ^e macronuclous and a reproductn e micronuc leus 
Nucleolus — An exceedingly minuta, more solid paiticlo developed smgly 
or m v^arvmg number withm the substimce of the nucleus of an 
animal or vegetable cell Its homologue among the Protozoa 
IS generally refened to as Nndopla slide or Karysome 
Nucleus — ^More densely granular body withm the substance of most 
animal and vegetable cells In Euciliata the nucleai apparatus 
IS diheientialed mto a larger macronucleus and a smaller micro- 
nucleus 


(Esophageal — ^Relating to or connected with the msophagus 
(Esophageal fibrds — Tlun closely spaced fibiils foiming the wall of the 
oesophagus and lunnmg parallel to its long axis 
(Esophagus — ^A distinct tubular gullet oi cesophagoal lube leading from 
the cytostome to the endoplasm 

Operculum — ^The hd-hke structure developed w ithin the sheath or 
lorica, or attached to the body ol cei tain Vorticellidas The 
term is also used for the ectoplasmic elev it ion soparatmg tlio 
two mcnibiancllo zones in certain llntodunonioipha 
OraZ — ^Relating to the mouth 

Oral dish — ^The greatly thickened inner end of the adoral hp m Ento- 
dimomoipha 
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Oral triclntes — Armature of tnchites or elongated rods of denser pro- 
toplasm embedded lu the walls of the cyfcostorae and the c^to 
pharynx 

Parasite — ^An organism luing m or upon the body of another oi^anisiit 
and dependent for its existonco on that particular oigamsm or 
a limited grou]> of oi gar isms 

Faroral — The fringe of cilia developed at the side of the adoral series in 
certain trie hide 

Peclinate — L>iv ided into narrow btiAm»'‘afs lik<i flie teeth of » eoinli 

PedXfJle — Lrtcr d brniK la q of tlio stalk in ( <doriinf \ cutieollid form 

Pedunculate - ProMckd i\itha*-lnUv pCvhmcJc 

Pelltcle, Ox — I’lio o item "t Javd of the cortev or eetojilasin, 

which !■- eharictcfi7f d hv 1 finite markings or sculpturmgs m 
many Cahata 

Penstop c — The region, with it j accompanying cilia, loaduig to the 
cytostome 

Pcnstor/nal — Relating to 1 ho peristome 

Pharyngeal - Pertaining to oi connected with tiio cytopharyuv 

Pharyngeal habLct^ or phai gngeai armature — ^Tnchitea formmg a tubular 
armature m the wall of the rytophar^^nv 

Plicate — ^Disposed m pleats or folds 

Polymorphic - — ^Exhibiting a diveibity of form 

Preoral zone — ^The fringe of cilia developed m front of the mouth of 
certi m OxytrichidT* 

Protoplasm — ^The physical basis of life, or elemontaiy’ formative matter 
of all hvmg organisms 

Protozoa — Animals in which the body is not divided mto cells 


Racemose — Having a clustered form of growth, like a bunch of grapes^ 
Rectum — tliin wailed tube arising ventrally from the endoplasnuc 
sack, extendmg posteriorly through the ectoplasm and opening 
to the exterior by the anus 
Remjorm — Shaped like a kidney 
Revoluie — Rolled back upon itsolf 

Rhizoplasts — P ino endoplasmic prolongations from the basal bodies 
of membranula? to the vicmity of the nucleus 

Rhythmical — Denoting the regular pulsations of an organ such as the 
contractile vacuole of a Cihato 

Rod apparatus — ^An armature of elongated rods or trichitos embedded 
ill the "walls of the cytostome and the cytopharynx 


SaprozoiL — Organisms living upon oiganic substances in solution, 
which are products of the metabolism or decay of otlier oiganisms 
Setm — ^Tho stouter bristle like ciha possessed more abundanti y by tlio 
Ilypotncha 

Sigmoidal — ^Havmg a shape icocmblmg the letter S 
Siliceous — ^Partaking of the nature and qualities of sihca , composed 
of fimt 

Silver line system — Collection of certam structures on uhich « oUoidal 
silver IS deposited b> the reduction of silver lutrate by lodocted 
sunlight 
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Shdetal platen — ^Hard, chitinous structures lying beneath the cuticle 
and extending backwards from the oral area m certain genera m 
the family Ophryoscolecida? 

Soxe de Lachmann ” — Oral seta of the Vorticelhdce , also known as 
the Vestibular seta 

Spasmoneiyie — ^The excentrically placed myoneme runnmg through 
the stalk of a Vorticellid, which is surroimded by a granulai theco 
plasm and a delicate outer sheath 

SpaUiCate -Having a broad blade-shaped outlme 

Spine — pomted tapermg process 

Sporulation or inultiple fission — ^Vlode of reproduction in which the 
repeated division of the nucleus is followed the spbttmg of the 
organism mto as many parts as the nuclei 

Stolon — ^The procumbent adherent basal region of the colony -stock of 
such a type as Dendrosoma 

Suctorial tentacles — Stiff protoplasmic processes consistmg of a parietal 
laj er of ectoplasm in the form of a tube enclosing a canal containmg 
a fluid, the apex of the tentacle usually terminatmg in a sucker-hke 
knob 

Synqamy — Sexual union or conjugation mvohong either a complete 
fusion of two organisms (gametes) or the temporary fusion of two 
organisms (conjugants) for the purpose of mutual exchange of 
micronuclear material 

Synlaryon — The combination nucleus which results from the fusior 
of two micronuclear products derived from two mdividuals 

Systole — ^Contraction of the contractile vacuoles 


Tentacuhjerous — Bearing or possessing tentacles 

Tcniacuhform — Havmg the form of a tentacle 

Thecoplasm — The granular, fluid substance which surrounds the 
spasmoneme m the stalk of a Vorticellid 

Thccoplasmic granules — Small granules contamed in the thecoplasm 
alongside the spasmoneme, the number and arrangement of which 
vary m different species 

Tricliites — Stiff rod-like supporting structures usually found m the oral 
region 

Tnchocysts — ^Minute rod like bodies developed in the cortical layer of 
many Ciliata, and composed of a sac witlim which is a long coiled -up 
thread that can be suddenly extruded 


JJncim — ^The claw-hke modification of ordmary ciha possessed by 
many Hypotrieha 

Undulating membrane — Aggregates of cilia formed by the fusion of 
one or more rows of cdia, ranging from delicate structures to 
large bailoon-like expansions, usually found m the peristomial 
area msido the adoral zone 


Vacuolate — Havmg a number of clear spaces or vacuoles 

Velum — ^Dehcate veil like membrane -bordermg the oral orifice m such 
forms as Cyclidium and Pleuronema 
Vermicular — Resemblmg a worm m shape 

Vestibular seta — ^The bristle hke cihum or seta that projects from the 
vestibulum or oral fossa of many Vorticellid a? 
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Vestibule — The excavated chamber or fossa into which both the oral 
and anal apertures debouch, as developed m the Vorticellidse 

JZoodendrtuin — ^Dendritic or tree hke colony stocks of such ciliates as 
Dendromonas and Epistyhs 

Zooid — An animal organism not independently developed from a 
fertilized egg or owuriy but derived from a preceamg mdividual 
by the process of fission or gemmation Specially applicable 
to the Ciliophora and other Protozoa, and to the component 
members of all colony-buildmg commimities, such as Polypes, 
Corals, and Polyzoa 

Zyqote — ^The cell resultmg from the complete fusion of two gametes 


SYIMBOLS 

f prefixed to a reference mdicates that tlie record of cert am species from 
India, Burma or Ceylon is based on this \\ ork 
* placed after the name of a family mdicates that representatives of 
that family have nor yet been found in India, Burma or Ceylon 
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CILIOPHORA. 


INTRODUCTION 

Position of Ciliopbora in the Animal Kingdom.^ 

Protozoa are generally defined as unicellular animals All 
the functions of animal life are performed by a small undivided 
mass of protoplasm The body of the organism, unlike the 
body of a higher ammal, is not diflFerentiated mto organs 
consistmg of tissues or cell- aggregates sfet apart for the 
performance of different functions Altliough a Protozoon, 
when seen imder a microscope, is comparable in its structure 
with a smgle cell of a Metazoan body, it cannot be regarded as 
strictly homologous with it Some authors consequently prefer 
to regard Protozoa as non-cellular — that is, representing a 
primitive type of body m which the cellular type of structure 
had not been evolved Although many of these organisms 
present a fairly simple structure, the maionty of thorn exhibit 
a complexity of structure to which there is no parallel among 
the cells formmg the body of a higher animal The reason 
IS obvious The various parts of the cell-body of a Protozoon 
are differentiated mtor structures for the performance of 
different functions of animal hfe, such as locomotion, food 
capture, sensation, reproduction, ,etc , but all this is withm 
the limits of a smgle mass of protoplasm Hence the organiza- 
tion of the Protozoa is actually by no means simple It is 
not the object of this work to give a comprehensive account 
of the organization and structure of the Protozoa for this 
the reader should refer to the numerous excellent text-books 
on th^ subject 

The Protozoa are microscopic orgamsms, and have been 
favourite objects of study under the microscope ever smce the 
latter was mvented Leeilwenhoek, the father of Proto- 
zoology, first described (1677) a free-hvmg Protozoan, a species 
of Voriicelta, which he had seen m standmg ram-water in 
1676 He was also the first to pubhsh an account of a parasitic 
Protozoan (1682) j which he found m his own fteces, and which 
was the flagellate Lamblia {Giardia) inteshTiahs In 1683 
he found OpaUrta m the fsaces of a firog, and possibly NycUytherus 
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also In 1703 he figured both VorttceUa and OarchesmtTf, 
Paramecium was discovered m 1703 and Amoeba in 1766 
Ledermuller, in 1763, was the first to introduce the popular 
term Infusoria, to mclude all the vanous microscopic 
animalcules which make their appearance in mfusions exposed 
to the an The first comprehensive work on Infusoria was 
the monograph by O S' Muller, pubhshed posthumously 
m 1786, and “ mcluded, besides the Protozoa, Bactena, 
Diatoms, Vmegar Worms, Plananan worms, Cercana larvae, 
Rotifers and other odds and ends of ammals, provided that 
they were sufficiently small ” Muller described 378 species 
in his monograph, of which about 160 are vahd The term 
V -Pfotozoa was first used by Goldfuss m 1817, but he mcluded 
m the group the Pouypes and Medusa also It was first 
restricted and employed m the modem sense by von Siebold 
in 184:5 Ehrenberg pubhshed a large work m 1838 in which 
350 species are described from his own observations About 
one-thnd of this work was devoted to Rotifers Dujardm 
(1841) was the first to divide the “ Infusoires ” mto rhizopods, 
flagellates, and cihates, accordmg as pseudopodia, flagella, 
or cilia serve as then organs of locomotion This division 
IS still the basis of all the schemes of classification of the 
Protozoa Butschh (1889) hmited the use of Infusoria 
to Protozoa that bear cilia at some period of their hfe history 
As these latter came to be regarded as constitutmg tv o classes, 
VIZ , the CHiiATA, vnth cilia throughout hfe, and Suctobia, 
with cflia in the embryomc phases only, Doflem (1901) 
mtroduced the term Ciuophora to designate a sub phyUum 
to mclude these two classes 

Besides the classes enumerated above, there is the class 
Spoeozoa, including organisms which are exclusively para- 
sitic and which possess no special organs of locomotion and 
food capture The earhest observations on a Coccidian and 
a Gregarme were published m 1839 The Haemosporidia 
were discovered as late as the eighties of the last century 
The phylum PROTOZOA may thus be divided as folloivs — 

A Subphylum PiiASModboma Doflem, 1901 

Movement is effected by pseudopodia or flagella, and syngainy 
takes place m all known cases by the complete fusion of gametes 

I Gloss Mastioophok A Diesmg, 1865 

The predominatmg phase is flagellate, locomotion being effected 
by filamentous whip hke structures called flagella The body 
may be corticate or non corticate 

II Class RmzoPODA von Siebold, 1845 (=Sarcodina Hertwig & 

Desser, 1874) 

The predominatmg phase is amceboid, locomotion being effected 
by temporary ©xtensions of the body called paeudopodia 
The body is non corticate, t e , has no tough limiting mem 
brano or cuticle 
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III Gloss Spobozoa Leuckart, 1879 

Exclusively parasitic forms which, lack definite oi^ans of loco- 
motion Reproduction takes place by spore-formation 

B Subpbylum Cimophoba Doflem, 1901 
Movement is effected by cilia 

IV Class CnJATA Perty, 1852 

Organisms bear cxha throughout life 

I Subclass Pbotocxliata Metcalf, 1918 

Orgamsms provided with two or more nuclei, which are all 
of one type Syngamy is effected by the complete fusion 
of uninucleoted stages 
H Subclass Euciulata Metcalf, 1918 

Orgamsms show a defimte nuclear dimorphism, there being 
two types of nuclei (macronuclei and micronuclei) Durmg 
syngamy the macronuclei disintegrate, the micronuclei 
divide, and an mterchange of micronuclear products takes 
place between the associatmg individuals, new macronuclei 
and micronuclei bemg reconstituted from the combmation 
nucleus or synkaryon 

V Class Sttctobia Clapar^de & Lachmann, 1858 ( =TentacxjIiIFERA 
Huxley, Acinetabia Lankester) 

Ciliated m the young stages, but later usually attach them- 
selves to other objects, lose their cilia, and develop knobbed 
tentacles which serve as sucking-tubes 


General Organization and Structure. 

The present volume deals only vntli the subpbylum 
CiMOPHORA, and I give below a brief survey of the general 
orgamzation and structure of the orgamsms included m this 
group, so as to afford the reader a general idea of the group- 
and to mtroduce him to the prmcipal techmcal terms employed 
m the description of the forms 

Modes of Lxfe — ^The great majority of CrDioPHOBA are 
free-hving aquatic forms, either manne or freshwater Some 
groups of the CmiATA and practically all Sucxobia are 
attached They may be attached temporarily or permanently 
to some object, which may he the body of some other animal 
A considerable number of forms are parasitic and show 
various degrees of dependence on the host 

Porm — The free-swimmmg Cihates show a great variety of 
forms The primitive type may be considered to be a spherical 
or ovoid organism, with the mouth or cytostome at the anterior 
end and the contractile vacuole near the postenor end Ciha 
of equal length clothe the whole body evenly, bemg disposed 
in meridional rows extendmg from the anterior to the posterior 
pole Such an ideally simple type is actually met with amon|g 
species of Holo’phrya and Prorodon (see figs 22, 25) Modi- 
fications from this type occur as the result of (1) shifting 
of the cytostome from the anterior pole to one side of the 
body and a consequent obhque arrangement of the cihary 
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rows , (2) differentiation of the ciha into those covering the 
general surface of the body, which are locomotor m function, 
and special ciha near or around the mouth, which are variously 
modified for the purpose of food capture , (3) development 
of a special area, called penstome, leading to the cytostome , 
(4) the flatterung of the body m creepmg forms, m which 
a ventral surface, beanng cytostome and penstome, is dis- 
tmguishable from the dorsal surface , and (5) restnction 
of the locomotor ciha to the ventral surface, and the complete 
or partial disappearance of those on the dorsal surface or 
their retention to serve a purely tactile function This last 
and extreme modification is realized m such flattened and 
creepmg hypotnchous forms as Stylomchta and Aspidtsca 
(figs 180, 184), m which the ventral ciha are restncted to tufts 
which fuse to form cim or bnstles on which the animal creeps 

Organisms may be temporarily or permanently attached 
Tor this purpose there are developed special cilia or adhesive 
organs, or the surface of the body on the side opposite to 
the mouth (aboral) may be specially drawn out for the purpose 
into a stalk In Vorticella and other related orgamsms 
the stalk contams a contractile thread, by means of which the 
orgamsm can retract itself close to the pomt of attachment 
or extend itself further away from it In this group the 
general covermg of ciha disappears and only penstomial 
cflia are retamed Such orgamsms may, however, detach 
themselves from their stalks, develop temporary ciha for 
locomotion, swim off, and attach themselves agam elsewhere 

Structure — ^The protoplasm formmg the body of a Cihate is 
differentiated mto two layers, ectoplasm and endoplasm The 
ectoplasm consists of four or five layers, viz (a) a thm dehcate 
membrane called the peKtcZe, (b) alveolar layer , (c) protoplasmic 
layer containing small spmdle-shaped bodies known as the 
inchocysts , (d) contractile layer, contaimng myonemes which 
run beneath and parallel to the cihary rows at the surface , 
and (e) spongy layer, traversed by irregular spaces and channels 
containing flmd which drams mto more conspicuous feeder- 
canals which open mto a contractile vacuole These layers or 
zones cannot be clearly distmguished m all cases as they 
grade mto one another, and some of them are better developed 
m some orgamsms than m others The cytostome or mouth, 
the cytopyge or anal aperture and the openings of the contractile 
vacuoles all perforate the pelhcle, and the ciha also pass 
through it 

The cilia anse from basal granules placed externally to 
or between the myonemes, and pass to the exterior through 
the outer layers The ciha may be restncted to certam 
regions {as in Didimum nasutum, Urocentrum turbo, etc , 
figs 31, 89), or may by their fusion form locomotor organs 
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of a complex nature, such as undulating membranes, jmemhran- 
elleSy cxm and membranulee Undulatmg membranes are 
usually formed by the adhesion or fusion of a smgle row of 
ciha, and may occur m the cytopharynx, margm of the cyto- 
stome, or m the peristome , they are represented m all orders 
of the CiTi TA TA They are usually narrow and mconspicuous, 
but in some genera (e g , Cydidi^im, Pleuronema, figs 85, 86) 
form large balloon-hke expansions used for trappmg the 
food Membranelles are formed by the fusion of the ciha 
m the region of the mouth They are grouped as a rule 
m a curved row, the “ adoral zone,*’ along the margm of the 
penstome m all orders of the CmiATA except the Holotricha 
(fig 117) A dorsal rmg of membranelles is also present 
m some parasitic forms, e g , Diplodinium (fig 158) In the 
Vorticelhdre (fig 187) there are two rows of membranelles, 
formmg a double adoral zone that 'wmds about the peri- 
stome m a direction opposite to that in Spirotricha (which 
mcludes Heterotricha, Hypotricha, etc ) Cirri are formed 
by the fusion of tufts of ciha, and are broader at the base 
and taper to a, fine pomt They are found typically on the 
ventral surface of Hypotricha, and form groups named, 
accordmg to their position, fi:ontal, ventral, anal, caudal 
and margmal cim These cirri confer extreme variety of 
movements on the Hypotricha Some of them run on the 
tips of the frontal and ventral cirri (Stylomchia), others smm 
with a jerky movement {Asptdisca), while yet others combme 
swimmmg by means of the adoral zone of membranelles wth 
sudden jumps effected by anal or caudal cim {Euplotes). 
In a few cases dorsal cim also occur and serve a tactile function 
{Uronychia) Membranulse are long, dehcate, finely pomted 
structures, each formed by the fusion of a small number of 
ciha, as in the case of the ±wo circlets of Dtdimum or the 
posterior cihary rmg of Vorticelhds 

A striking feature of many Cihates is their power of contrac- 
tion A Sptrosiomum or a Trachelocerca ^vlll suddenly 
contract to a fraction of its length m the expanded state 
A FoUicuhna or a VorticeUa 'vvdl fold itself up, and an entire 
colony of Vorticelhds may contract itself mto a small mass 
These movements are brought about by long, dehcate, con- 
tractile threads, called myonemes, which may run straight 
[Stentor) or spirally (Spirostomum) throughout the entire 
length of the body A second set of myonemes may run 
transversely about the body, as m the penstomial region 
of the Vorticelhds or Stenior 

In Cihates with a uniform covermg of ciha the latter do not 
all beat simultaneously, but a wave of contraction passes 
from the anterior to the posterior end Ciha m the same 
transverse row beat synchronously, but those m a longitudmal 
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row beat m a regular succession and are metachronous m 
their contraction This also accounts for the wave-hke 
movement of undulatmg membranes which are formed by 
the fusion of longitudinal rows of ciha Distmct fibres 
connectmg the basal granules of cdia were described by 
Entz, Maier, Schuberg and others, but were mterpreted as 
myonemes As, however, the rhjdhmic action of the ciha 
IS independent of the contractihty of the organism, it is 
probable that such fibres are not myonemes but co-ordmatmg 
fibres of a conductile nature Sharp, Yocom, and Taylor 
have given convincmg evidence of the occurrence of specific 
conductmg or co-ordmatmg system of fibnls Sharp (1914) 
was the &st to describe m Epidinvwm ecandaium (fig 164) 
a neuromotor system of fibnls coijnectmg the basal fibnls 
commg from the ciha or groups of ciha with a co-ordmatmg 
centre called the motonum The motorium is situated m 
the ectoplasm near the antenor end of the orgamsm, and 
a number of fibres pass to different regions of activity Yocom 
(1918) descnbed a similar but more complex system m 
Euplotes patella A definitely stainmg bilobed mass situated 
in the ectoplasm near the nght anterior angle of the triangular 
penstome was identified as a motonum (fig 183, w) From 
one of its lobes a set of five longitudmal fibnls (a-c) run to 
the bases of the five anal cirri near the postenor end, and from 
the other lobe a smgle fibnl passes along the inner margm of 
the anterior hp and down the left side of the peristome 
connectmg the bases of the adoral zone of membranelles 
(m / ) Taylor (1920), as the result of micro-dissection experi- 
ments with the same form, furmshed direct evidence of the 
part played by the neuromotor apparatus Macdonald (1922) 
descnbed a similar system m BalanUdium coh and B suu^ 
and smce that date several other workers have demonstrated 
the neuromotor apparatus m other forms 

Klem (1926) mtroduced a modification of a silver impregna- 
tion method, by which the orgamsms are fixed by drymg, and 
the reduction of silver nitrate by reflected sunhght deposits 
colloidal silver on certam stiructures, which are referred to 
collectively as the “ silver-lme system This system is 
composed of two rather distmct parts One of these, described 
as “ mdirectly connected ” with the contractile system, is 
composed largely of closely set polygons and the tnchocjst 
granules which he m the centres of the antenor and postenor 
sides of the polygons The other portion consists chiefly 
of the basal granules, which are located at or near the centres 
of the polygons of the first part, and the longitudmal body 
fibnls, which connect the basal granules m the same longitudmal 
row of polygons Lund (1933) has correlated the ‘‘ silver-lme ” 
system with the “ neuromotor ” system, and comes to the 
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conclusion that the “ silver-line ” system is not solely composed 
of conductile elements, but comprises parts of at least two, 
and possibly three, quite different aggregations of structures, 
namely, the pelhcle, the trichocysts, and the peripheral 
portion of the neuromotor system Hein’s techmque fails 
to demonstrate the great pharyngeal complex, which is at 
least m part conductile The term “ fibrillar system ” may 
be employed to mclude the whole complex of structures 
which serve a correlating and conductile function 

Embedded m the ectoplasm are small spmdle-shaped 
bodies known as trichocysts^ each of which on bemg stimulated 
can discharge a long stiff thread They may be distributed 
all over the surface [Paramecium, fig 63) or be confined to 
certam regions (proboscis of Dileptus, fig 45) Oral tnchites 
are similar structures surrounding the mouth m various 
Gymnostomata, and may form a tube extending mto the 
endoplasm (as m some species of Nassula, Orihoion etc ) 
In other cases much larger rods are met with, dnd form 
pharyngeal baskets (as m the famihes Nassuhdae and Chlamy- 
dodontidse) A constant number of rods may be found 
m a species, and they may be muted to form a tube at the 
posterior end of the basket (fig 56) 

The number and arrangement of the contractile vacuoles 
varies considerably In Paramecium there are two contractile 
vacuoles, each surrounded by six to eight feeder-canals m 
a star-hke manner In Stentor and Spirostomum there is a 
smgle contractile vacuole, Avith a long feeder- canal r unnin g 
along the length of the body 

A mouth or cytostome is normally present (except m 
Protocuuata, Astomata aUd Stjctokia) In Gymno- 
STOMATA the cytostome is closed except durmg the mgestion 
of sohd food , it is opened or closed by a system of rods 
contamed m the cytopharynx, and there is no undulatmg 
membrane In all other Chjata which possess a cytostome 
it IS permanently open, and the cytopharynx may possess 
one or more undulatmg membranes, but no rod-apparatus 
Erequently there is a funnel-hke structure called the peristome 
for collectmg the food and conveying it to the cytostome 
Cdia on the floor of the penstome are often longer than over 
the rest of the body In Sperotricha an adoral zone of 
membranelles is always present along the left margm of the 
penstome In the Peritricha the adoral zone consists of 
two parallel undulatmg membranes, which, after descnbmg 
a number of spiral turns, pass mto a funnel-shaped depression 
or vestibule, at the bottom of which the cytostome, followed 
by a short cytopharynx, is situated The contractile vacuole 
and the anus also open mto the vestibule In Sttctoria there 
is no cytostome, but food is taken m by the numerous suckmg 
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tentacles, the protoplasm of the body of the prey passmg m 
a stream through the tubular cavity of the tentacle The 
majority of CiiiiopHOBA are holozoic, but some of the parasitic 
forms may be saprozoic {Opahiia) 

The endoplasm is finely alveolar and more flmd than the 
ectoplasm, and exhibits a streaming movement (cyclosts) 
The endoplasm contains food-vacuoles enclosmg food-particles 
m process of digestion, the nuclei, and other refrlngent granules, 
some of which may be excretory granules, others mitochon^dna 
and still others belongmg to the Golgi apparatus 
The nuclear apparatus in most ChiIophoba shows dimorphism 
— ^there bemg a large, deeply stammg macronucleus and 
a small, often inconspicuous, micronucleus which is difficult 
to stain In ProtooiIiIATa there are two or more similar 
nuclei, but m each nucleus there are beheved to be two kmds 
of chromatm, distmgmshed as macrochromatm and micro- 
chromatm The former is functional durmg vegetative 
life and the latter durmg the reproductive phases Among 
the EtjoHiIata the macronucleus is typically a compact body, 
and the micronucleus a small refiingent body close to it or 
actually lodged m a depression of the surface of the macro- 
nucleus In other forms the macronucleus may be rod- 
shaped or sausage-shaped {Dtplodintum), or in the form of 
a horseshoe (VorttceUa) or a beaded strmg {Stentor and 
Spiro8tomum)t or there may be two macronuelei connected 
by a dehcate filament {Stylmtchta)^ or the macronucleus 
may be broken up into a large number of small nuclei The 
macronucleus m some of the Suctoeia {Dendrosoma^ Ephdoia^ 
etc ) IS much branched The micronucleus does not vary 
much m form, but the number of micronuclei may be one, 
two, or many m different species 
Reproduction — Macronuelei are vegetative in function and 
control the general metabohsm durmg reproduction they 
disappear by absorption and fresh macronuelei arise from 
products of imcronuclear division The micronucleus is 
reproductive in function and plays an important part durmg 
conjugation, as also in periodical reorganization without 
conjugation, known as endomixis 

Reproduction takes place by bmary fission which is generally 
tran'sverse to the long axis of the body Durmg tins process 
the macronucleus divides amitotically and the micronucleus 
imtotically The nuclear division is followed by transverse 
fission of the orgamsm, and the parts lackmg m each daughter 
organism are reconstituted In fixed forms, as m Vorticel- 
lidse, the fission is generally ii\ a vertical plane and leads 
to unequal fission or buddmg Repeated fission accompamed 
by imperfect separation of daughter zooids leads to the forma- 
tion of large branchmg colonies m many Pjeritrioha Multiple 
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lisslou or sporuJation also occurs mside temporary cysts m 
some parasitic forms In Suctoria either external or mtemal 
budding takes place In internal buddmg a certam part of 
the organism becomes mvagmated, the margms close over, 
and a brood- chamber is formed, mside which the cihated 
embryos are developed 

The details of conjugation or syngamy also vary a good 
deal m - the group Among the PROTOorLiATA ordmary 
mdivrduals divide repeatedly, and thus give nse to a number 
of small-sized forms with one, two or more nuclei , these 
then encyst and pass out with the faeces of the host These 
cysts are mgested by tadpoles and the orgamsms are set 
free m their rectum The orgamsms multiply and give 
rise to larger and smaller mdividuals (gametes) which fuse m 
pairs to form a zygote Each resultmg zygote has at first 
a smgle nucleus, and later gives nse to the bmucleated or 
multmucleated condition charactenstic of the species In 
most of the EucHiTATA temporary fusion takes place between 
similar zooids, the macronucleus degenerates and disappears 
m each conjugant, and the micronucleus m each divides two 
or three times Only one of the resultmg products of micro- 
nuclear division takes further part m the process, the others 
bemg absorbed This remammg micronucleus agam divides 
mto two pronuclei, one migratory and the other stationary 
The migratory pronucleus of each passes mto the body of the 
other conjugant and fuses with its stationary pronucleus, 
formmg a synkaryon m each The conjugants now separate, 
the synkaryon m each divides a number of times, resultmg 
m the formation of new macronuclei and micronuclei, and 
each ex-conjugant divides mto a number of zooids, each 
zooid containmg a smgle macronucleus and one or more 
micronuclei according to the species In the majority of the 
Peritbicha sexual dimorphism is the rule, and a small 
zooid fuses permanently with a large zooid, and only a smgle 
zygote with one synkaryon results 

A periodic nuclear reorgamzation also takes place apart 
from conj'ugation, and was described by Erdmann and Woodruff 
(1914) m Paramecium aureha and by the same authors 
(1917) m P cavdatum under the name endomixis In the 
former species it takes* place atantervals of about thirty days, 
the old macronucleuB breaks up and is absorbed, and each 
of the two micronuclei divides twice, formmg eight products, 
some of Avhich become new macronuclei and some new micro- 
nuclei In the latter it occurs at mtervals of sixty days ; 
the smgle micronucleus divides three tunes, fo rmm g eight 
nuclei, some of which degenerate while others form new 
macronuclei or micronuclei In some other types of Cihates 
endomixis is knoivn to take place while the organism is pro- 
tected by a cyst 
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study of the Group in India. 

Very little work had been done on the Cihate IhiOTOZOA 
m India during the last century Up to the year 1889, the 
year of pubhcation ot Butsohh’s great work on Pbotozoa, 
practically the only record of freshwater forms was the 
work of H J Carter, who studied these forms m Bombay 
towards the middle of the last century, and contributed 
a number of papers on the orgamzation of freshwater 
Infusoma of the island of Bombay to the ‘Annals &> Magazme 
of Natural History ’ (1856-69) The folloiving is a hst of 
Ciliates found by him m Bombay , a number of forms, 
described as new species by SaviUe Kent (1880-82) from 
manuscript notes that Carter placed at his disposal have 
also been mcluded m the list — 

Holophrya laterahs S K 
Colepa htrtua (O F Mull ) 

HaUerta pulex^Mesodtmum pulex Cl & L 

Trachdium fasciola = Ampht leptas fasciola = Lionotus fasciola Ehrbg 
NassuUi sp 

Loxodes cticullulus^Chtlodon cuaullulus Ehrbg (O F Mull ) 
Ophryoglena Bp ^Otostoma cartcn fe K. 

Loxodes ciicullio= ? Colpoda cucullus (O F Mull ) 

Paramsectum aurelta Ehrbg (O F Mull ) 

Plagiopyla (?) cartcn S K 

SpiTostoma virens (?) Ehrbg =Chmaco8t0mttm virens Ehrbg 
Bursarta leucas (?) Ehrbg =Frontonia leucas Ehrbg 
Stentor sp 
Oxytricha sp 

Htmantophoras charon^Plcesoconia J=Buplot€S charon O F Mull 
Buplotes Bp 

Vorticdla microstoma Ehrbg 
,, convallaria Ehrbg 

if ®P 

Epistylis galea (?) Ehrbg 
Cothumia sp ^Pyxtcola cartcn S K 
SpTiserophrya sp Cl & L» 

Podophrya fixa Ehrbg 

quadripartita^Tokophrya quadnpartita Cl & L 
Acxneia tvhcroaa Ehrbg 

G W Grant had previously (1842) found m Calcutta six 
species of freshwater Protozoa, of which only two were 
Chhates, viz , Coleps hirtTis Ehrbg and VoritceUa patelltna 
O F Mull These are recorded m Cantor’s work on Chmese 
forms In 1862 J Mitchell contributed a short note on the 
existence of a valve m a form very similar to Vagintcola crystal- 
Una from Bangalore W J Simmons (1889) contributed 
a note on a species oi Podophrya found m Calcutta, and (1891) 
noted the occurrence of several genera at Calcutta ivithout 
specific identification of the forms H H Anderson (1889) 
described Anoplophrya selosomata from Mlosoma chlorostictum 
m Calcutta 
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Scanty as the above recorded work is for a large country 
like Indiia, it is thus referred to in Schewiakoff’s monograph 
on the geographical distribution of freshwater Protozoa 
(1893, p 84) “ Bedeutend besser erforscht ist die Proto- 

zoenfaima Ostmdiens, obgleich die vorhegenden Befimde 
weit davon entfemt smd, erne methodische Durchforschimg der 
Susswasser Protozoen diese landes darzubieten Es wurden 
nur V emge Orte, Bombay, Calcutta und emige Seen m Himalaya, 
von Carter, Grant und Simmon imtersucht Am emgehendsten 
erforscht Carter die sussen Grewasser von Bombay und fand 
daselbst 43 verschiedene Eormen, danmter 12 Rhizopoden, 
3 Hehozoen, 15 Mastigophoren, 10* Ciliaten imd 3* Acmeten, 
die sammthch auch m Europa anzutreffen smd Nur wemge 
von diesen Formen lassen sich mcht ermitteln In den 
Seen vom Himalaya fand Carter zwei Dmoflagellaten, danmter 
erne angebhch neue Art, die aber imt emer europaischen zu 
identificiren ware Bei Calcutta fand G W Grant 6, gleich- 
falls m Europa vorkommende, Protozoen welche m der 
Arbeit Cantor’s beschrieben werden Endhch traf bei Calcutta 
noch Simmons erne Acmeten an, uber die ich aber mchts zu 
sagen vermag, da ich mxr leider die betreflfende Arbeit mcht 
verschaffen Konnte Somit wurden in Ostmdien 50 ver- 
schiedene Arten von Protozoen 12 Rhizopoden, 3 Hehozoen, 
19 Mastigophoren, 13* Cihaten, 3* Suctonen (Acmeten) 
beobachtet, die alle Europaer smd ” 

From 1891 to 1916 very few persons took up the study of 
this group m India Eugen von Daday (1898) studied the 
fieshvater Protozoa of Ceylon, and, m addition to a large 
number of RhizopoJs and Flagellates, also recorded six 
Cihates, viz , Colopoda cucullus (O F Mull ), Codondla lacivstris 
Entz , Ttn(in7iop$xs otah^ Dad , Oxytricha mystacea St , Stylo- 
nichxa pustulaia (O F Mull ), tm&iEpisiylis anastattca Ehrbg 
Annandale (1907) recorded Carchestum polypinum Ehrbg and 
Folhc^dtna avipuUa (O F Mull ) m his work on the Faima 
of Brackish Ponds at Port Ca nnin g, Lover Bengal Dobell 
(1910) pubhshed a paper on some parasitic Protozoa from 
Cejdon, m which he described the following new species 
of Cihates — BalanUdxum omh, B Jiyaltnurrij Nyciotherus 
papiHatnSy N termxiis, and Opalxna virgula 

In 1916 I pubhsh^ some notes on the Cihate Protozoa 
of Lahore, and followed this up by further papers m 1920, 
1922, and 1923 Gulati (1925) published ius observations 
on some more Cihates from Lahore Bhatia and Gulati 
(1927) studied some parasitic Cihates from a number of frogs, 
toads, earthworms, and the common cockroach found m the 


* This onuiucration is not correct, as forms erected mto new species 
bj Sn\ lUo Kent from manuscript notes of Goiter are not mcluded 
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Pjanjab , and Bhatia and Mullick (1930) studied the fresh- 
water Chhates of Kashmir 

During the same period (1916-29) Ekendranath Ghosh 
worked on the Cihates at Calcutta, and pubhshed no less than 
fifteen papers recording known and descnbmg many new 
species Most of these papers are, however, of the nature 
of short communications, and his descriptions are not always 
adequate and rehable Essential pomts are very often left 
ulideternnned, and future workers will not find it easy to 
recognize the organisms from lus descnption and figures 
Similarly, H S Madhava Eao pubhshed (1928) a paper on Soil 
Protozoa from Mj^sore, in which he has sho^vm carelessness 
of observation and even ignorance of the ordmary rules of 
zoological nomenclature and description Sandon (1927) 
and Chaudhun (1929) have added a large number of forms to 
the records from India by examining the soils from vanous 
parts of India Kofoid and MacLennan (1930-33) have 
described a large number of parasitic Cihates from Bos tridtcns, 
the material having been obtamed m South India and Ceylon 
De Mello (1930-34) has pubhshed a number of papers on the 
parasitic Cihates from vanous frogs and toads from Nova Goa 
(Portuguese India) Kofoid and Chnstenson (1934) have 
described a large number of Cihates from Bos gaurus from 
Mysore, and Kofoid (1935) two remarkable Cihates from the 
elephant Lastly, Das Gupta (1935) has descnbed many 
Cihates from Capra li%rcus at Calcutta 

Tn the present work all the records from India are brought 
together The record compnses 310 species, belonging to no 
less than 104 genera, out of which the specific identity of as 
many as 39 is uncertam Of these, 68 species belongmg to 
41 genera, of which 1 genus and 16 species are new to 
science,, have come under my personal observation For the 
description of previously Icnown genera and species 1 have 
consulted, among others, the monographs of O P Muller, 
Ehrenberg, Dujardm, Claparfede and Lachmann, Stem, 
Engelmann, Eromentel, Sav^e Kent, Butschh, Schewiakoff, 
Roux, Penard, Metcalf and Kahl I have in the mam 
followed the classification ^ven m Doflem and Reichenow’s 
‘ Lehrbuch" (1929) and mKahl’s recent monograph on Infusoria 
in ' Tierwelt Deutschland " (1930-35) All the famihes, even 
whep not so far known to be represented in India, have been 
mentioned, and tables of identification mcluded Although 
the ciliate Protozoan faima of India is now much better 
known than it vas twenty years ago, there are many genera 
and even families that are not yet represented As the 
freshwater forms are known to be cosmopolitan in their 
distribution, there is every likelihood of their bemg found 
in India as the result of further research 
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Classiflcation and Phylogeny. 

The basis of the present-day sj'^stems of classification of 
the CnJOPHOKA ivas first suggested by Stem m 1857, and 
■Rith various modifications, mtroduced by Saville Kent, 
Butschh, Schewiakoff, Delage, Doflem, Metcalf, Beichenov 
and Kahl, is followed even to-day Stem divided the Ciliata 
mto four orders, viz , Holoteicha, Hetekotbicha, Hypo- 
TBICHA, Pebitricha, and to-day these are still recognized 
as orders or suborders For many years Stem held the 
opinion that the organisms, smce recognized as constitutmg 
the group TentacxtIiEFEEA, represented merely the develop- 
mental phases of various VorticeUids The researches of 
Claparede and Lachmann won for them an mdependent 
position, possessmg, as a distmct section of the Inftjsobia, 
the same status as Feageulata and Ciliata, and, with reference 
to the possession of sucking tentacles, the title of Stiotokia 
was conferred by them on the group Later Huxley, m 
viev of the fact that m certam forms a portion only of the 
tentacles are suctorial, and that m some others the tentacles 
may be entirely non-suotonal and simply prehensile, sub- 
stituted the title of Tentacttlifeka for the Suctoria At 
a still later date the name Acenetaria was given to them by 
Lankester The similanties of the early stages of these organ- 
isms to the Ciliata were well imderstood, and Doflem 
recognized that Ciliata and Stjctoria constituted two classes 
of the subphylum Chjophora 

The class Ciliata contmued to be descnbed as consistmg 
of four orders, as defined by Stem The order HolotrIcha 
includes those Cdiates m which the cfiia are aU of approximately 
equal length and thickness, and there are never any specialized 
structures called cim It thus mcluded the simplest members 
of the class, but still presented a considerable range of com- 
plexitj’^ from the simplest forms to those nearly approachmg 
the Heterotricha Opalina and other astomatous forms 
were mcluded m the order as primitive forms or as forms 
vhich were without a mouth on account of their parasitic 
mode of hfe Excludmg these. Stem divided the order 
mto four families Saville Kent considered these groups 
or famihes as more or less heterogeneous, and distributed 
the genera among twelve famihes Later authorities have 
had to transfer many of the genera and even famihes to other 
orders or even other classes of Protozoa Butschh divided 
the order mto two sub-orders — (1) the Gymeostomata, 
m which the mouth is closed except when the food is bemg 
ingested, and (2) the Trichostomata, m which the mouth 
IS always open and provided with an undulatmg membrane 
Sehewiakoff divided the class Ciliata mto the order Aspiro- 
TRicHA (=order Holotbicha St , with the addition of some 
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families formerly referred to the orders Hypotrioha (c g , 
Erviluna and Chlamydodonta) and Peritrtcha (Cyclo 
dimna)) , and Spirotricha, mcluding the suborders Hetero- 
TBiCHA, OiiiaoTRiCHA, Hypotbioha, and Pebitricha He 
recognized the distmct position of the Opahmdsc, and divided 
his order Aspebotricha mto Gymkostomata, Trichostomata, 
and Astomata, and arranged the families mcluded under 
Gymkostoiniata m accordance with the position of the mouth 
into three tribes, which he called Prostoiviata, PiiEimo- 
stomata, and Hypostomata The Gymnostomata compnsed 
eleven famihes, the Trichostomata seven famihes, and the 
Astoiata one family Delage gave the name Hymeno- 
STOMATA to Trichostomata of Schewiakoff , and Hickson 
m the mam followed Schemakofif’s classification, but used the 
term Hymehostomata for Trichostomata, and for no vahd 
reason mcluded Opahiunse under this group instead of as a 
special group as Schewiakoff had done Chatton and L^voff 
have established Thiomotbicha and Apostomea as now 
suborders of Holotbicha 

Ray Lankester (1870) was the first to recognize that the 
groupmg of Opahrui with the other astomatous Cihates was 
an unnatural procedure, and L4ger and Duboscq (1904) 
mamtamed that the Astomata, as defined till then, did not 
constitute a natural group, their apparent resemblance bemg 
a case of convergence due to parasitism They separated 
the Opahnmaj from the Anoplophryidse This view was 
accepted by C6pfede (1910), who divided fche astomatous 
Cfiiates mto eleven families Hartog (1906) went so far os 
to remove the Opalmmae from the class Ctliata and place it 
with the tnchonymphids among the Mastigophora Mmchm, 
Doflem and other authors have, however, not accepted this 
view To do justice to the fundamental differences of nuclear 
structure Metcalf (1920, 1923) has separated the Opalmid® 
from the rest of the Ciliates and divided the class into two 
subclasses, viz , ProtooiiiIata and EtjoHiIATa, a scheme 
which is now generally followed 

The Spirotrioha of Schewiakoff corresponded with Butschh^s 
suborder of the same name, and mcluded Heterotbicha, 
Oetgotbicha, Hypotricha and Peritbicha — ^that is, all the 
Cihates which possess a special adoral zone of cilia arranged 
m a spiral manner m front of the mouth There are, however, 
a number of fundamental differences between the Hetero- 
tbicha, OniGOTRicHA and Hypotbioha on the one hand 
and the Peritbicha on the other The adoral zone of mem- 
branelles on the first three orders turns to the left if viewed 
from the ventral or oial side (takmg the oral end of the spiral 
as its heginnmg), but m Peritbicha (with few exceptions) 
the adoral zone, if viewed from the ventral side, turns to the 
right, or, as generally stated, forms a nght-hand^ spiral As, 
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however, we are dealing with organs which are not developed 
from the mouth, but play the physiological role of carrjung 
the food to the mouth, Reichenow (1929) considers it more 
reasonable that the end of the adoral zone furthest from the 
mouth should be regarded as its begmmng So viewed, 
it may be described as tummg to the left m the Peritricha 
and to the right m the Heterotricha, Ougotricha and 
Hypotricha How this reversal of the adoral spiral came 
about has been discussed among others by Butschh (1887-89) 
and Faure-Fremiet (1905) Butschh explamed the phylo- 
genetic ongm of the Peritricha from flattened hypotnchous 
forms m which the ventral surface came to serve for attach- 
ment while the peripheral region of the adoral zone became 
turned over to the side and finally on to the dorsal aspect 
The functional ventral (oral) surface of a Vorticelhd is thus 
the morphological dorsal surface, and the attaching surface 
IS the morphological ventral surface The seemmg longitu- 
dmal sphttmg is thus really transverse m a morphological 
sense C!olony formation, separation of mdividual cells 
provided with a temporary cfliated girdle, occurrence of 
dimorphic gametes and their complete and permanent 
fusion durmg fertilization are remarkable features characteristic 
of the Peritricha alone among the Cfliates 
It IS now generally beheved that, takmg the Holotrioha 
as the more primitive Cfliates, the Heterotricha and the 
Peritricha are derived from them by separate routes From 
the Heterotricha are derived the OiiiGOTRiCHA and Hypo- 
TRiOHA To give expression to this view m classification 
Kahl has recently emended Spirotricjha Butschh so as to 
exclude the Peritricha, and Reichenow (1929) has followed 
him Reichenow has also separated the parasitic forms 
belongmg to the families OphryoscolecidsB and Cycloposthndse 
from the OmGOTEiCHA, and placed them m a separate 
suborder Ektodihiomorpha, and certam aberrant sapro- 
pehc forms belongmg to the family Ctenostomidae have also 
been placed under a separate suborder by Kahl 

The highly specialized forms m which the peristomial area 
with the adoral zone of membranelles is spirally rolled have 
been placed m a separate order Chonotricha I have 
followed Kahl and Reichenow m this new classification 

The ChiIOPHORA are thus divided mto the followmg classes, 
orders and suborders — 

I Class CiLlATA Butschh 

I Subclass Proto CH iATA Metcalf 
n Subclass Euchjata Metcalf 
1 Order Holotbicha Stem 

1 Suborder Gymnostomata Butschli 

2 Suborder Trioho stomata Butschli, em Kahl 
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3 Suborder Hymenostomata Hickson, em Kahl 

4 Suborder Thiqmotrxcha Chatton & Lwoff 

5 Suborder Apostomea Chatton & Lw off 

0 Suborder Astomata Schewiakoff, em C6pede 

2 Order Spibotricha Butschb, em Kahl 

1 Suborder Heterotricha Stem 

2 Suborder Origotbicka Butschli 

3 Suborder Entodikiomoie^ha Reiohenow 

4 Suborder Ctenostoboba Kahl 

5 Suborder Hypotricha Stem 

3 Order Peritkicha Stem 

4 Order Chonotricha Wallengren 
IT Class SucTORiA Butschli 

The farther classification into families, and the genera and 
species dealt mth, will be seen from the Systematic Index 

The Geographical Distnbation of Indian Cihophora 
It IS well known that species of freshwater and soil Protozoa 
arc cosmopolitan The majority of the 310 species now 
kno^vn from India are found in Europe and America, and those 
that have been described as new in the present work are likely 
to be found in other parts of the world also This is due to 
the fact that the conditions of life in pools and ponds are much 
the same all over the world, and the freshwater forms, 
especially m an encysted state, can be easily earned from one 
place to another by wmd or by animals 

I have followed the regional divisions of India as adopted 
by Stephenson m his volume on Oligochsata m the ' Fauna 
of British India,’ and have noted the species so far recorded 
from each of these division^^ , but no importance can be 
attached to the apparent presence or absence of any species 
from the different legions The larger number of species 
recorded from certam regions is due simply to the fact that 
these regions have been better explored, and further ivork 
will doubtless show the all-India ” distribution of most of 
the species The hsts vail, however, be of some use to workers 
m different parts of the country, and enable them to make 
a more thorough search than has hitherto been made 

1 NORTH-WESTERN TERRITORY 
(The dramage system of the Indus, so far as comprised m 
the plams of India , the Punjab, N W Frontier Province, 
N Rajputana, Smd ) 

OPARrKII>>E 

Ceped^a mctcalfi (Lahore) 

,, piinjabensts (Lahore) 

,, sialkoit (Sialkot) 
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Opalina coracoidea (Lahore) 

„ luta (Lahore) 

„ rcm<XTum (Lahore) 

HOIiOPHRYID-ffiJ 

Holophrya xndxca (Lahore) 

„ simplex (Lahore) 

Urotrxcha glohosa (Lahore) 

Prorodon teixs (Lahore) 

, edeniains (Lahore) 

Lacrymana vermtcid<ir2s (Lahore) 

„ strxata (Lahore) 

Enchelys arcuata (Lahore) 

,, sp (Lahore, Lyallpore) 

DrorNTiD^ 

Didxmum nasxUum (Lahore) 

„ halbianx (Lahore) 

COIiEPID^ 

Coleps hirtus (Lahore) 

„ ktTiii (Lahore) 
uncinatus (Lahore) 

Spathidiix)^ 

Spathxdxum monxhjorme (Lahore) 

Amphtleptid-S] 

Inonotits fasciola (Lahore) 

„ pleurosxgma (Lahore) 

Loxophyllum meleagris (Lahore; 

THACHEUrD-ffi 

Dilspius anser (Lahore) 

LoXODID-ffi 

Loxodea punjahensts (Lahore) 

NaSSTJXtID^ 

NasaxtUi stromphxx (Lahore) 

,, ambigua (Lahore) 

Cyclogramma rubens (Lahore) 

ChX AMYD OD ONTID^ < 

Chilodonella cuculltdas (Lahore) 

CoiiPODIDAS: 

Golopoda cucxdlus (Lahore, Gurdaspur, Peshawar, Ksirachi)^ 
,, stexnvi (Lahore, Peshawar) 

Paramecud^ 

Paramecium caudatum (Lahore) 

Frontontd-E 

Frontonxa leucaa (Lahore) 

Sxgmostomum indxcum (Lahore) 

Trtchoda pura (Lahore) 

Glaucoma scintxllans (Lahore) 

Colptdtum colpoda (Lahore) 

„ campyllum (Lahore) 

,, striatum (Lahore) 

„ sp (Peshawar) 

Pscudogluucoma dxgilata (Lahore) 

OIL 
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Pleubonematib^ 

Cychdtum glaitcotna (Lahore) 

Balantiophorus elongattis (Lahore, Gurdaspnr, Jiillundlaur Pesha 
war) 

Balantiophortts minutiis (Lahore JuUundhur, Peshawar) 

,, sp (Lahore) 

UbO CENTIUB-® 

Urocentrum turbo (Lahore) 

Telotrichtdium mathan (Lahore) 

ANOPBOPHRyiD-S: 

Maupasella nova (Lahore) 

Spxros totjxdjf 

SpirosiomuTti amhiguum (Lahore) 

Pbagiotomib^ 

Nyctotheru^ co'idtformts (Lahore) 

,, macropharyngeus (Lahore) 

,, ovah^ (Lahore) 

,, remforrms (Sialkot) 

Stentohib-® 

Stentorella poiymorphus (Lahore) 

„ sp (Lahore) 

BtTRSAJlIBiE 

Bursaria truncatella (Lahore) 

Baeantibiib-® 

Balantidium amygdalh (Sialkoi) 

,, bicavata (Lahore) 

, hlattarum (Lahore) 

,, duodem (Lahore) 

„ elongatum (Lahore) 

„ qracile (Lahore) 

,, helenpe (Lahore) 

Habteriib^ 

Halteria grandtnella (Lahore) 

„ sp (Peshawar) 

Peritbomib-® 

Pcritromoides simplex (Lahore) 

OxyTHICHIB;E 

Urostyla wetsit (Lahore) 

Urolcptus sp (Peshawar) 

Gonostomum affine (Lahore JuUundhur ?) 

Pleiirotncka grandts (Lahore, Peshawar) 

,, lanctd^ala (Peshawar) 

Gastrostyla scttfera (LahoreJ 

Oxytricha pelhonella (Lahore, JuUundhur ’) 

Stylomchia pustidata (Lahore) 

Aspibiscid^ 

Aspidisca lynceus (Lahore) 
fy costata (Lahore) 
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VORTICELIilD-a: 

Scyphtdta mdtcn (Lahore) 

Vortic^a campanula (Lahore) 

,, citrina (Lahore) 

, imcrosloma (Peshawai) 

Carchcsium ep7Styhd\6 (Lahore) 

Epistyhs pUcatilxs (Lahore) 

„ artxcidata (Lahore) 

PODOPHRYTD^ 

Sph-crophrya pusiUa (Lahore, Hoshiarpui) 

2 WESTERN HIMALAYAN REGION 
(From Hazara to the border of Nepal, including Kashmir ) 

COLEPIDJF 

Coleps hxrius (Snnagar) 

AArPHlIiEPTIDiT 

LionotuJt fasciola (Srinagar) 

Loxophyllum hclus (Snnagar) 

LoxoDinjE 

Loxodcs sirxatxis (Srinagar) 

,, hahaduri (Snnagar) 

CirLAMVDODONTIDA: 

Chilodondla cucuUulus (Srinagar) 

,, spxrahdcntis (Snnagar) 

CoLPoniD 1 . 

Colpoda cucullus (Ghora Gah, Snnagar ) 

,, stcinii (Ghora Gali, Snnagar) 

Paramcciidje 

Paramecium caudatnm (Srinagar) 

,, aurcha (Snnagar) 

,, bur<iaria (Snnagar) 

1 KONTOMD^ 

Glaucoma pyriformis (Snnagar) 

Colpidiurn sp (Ghora Gah, Snnagar) 

Pnr i noNEMATiD n 

Balantiopl ortis clongaUi^ (Gliora Gah, Snnagar) 

UkOCI VTllID ^ 

L roernintm turbo (Snnagar) 

Sriuo^’TOMin r 

Spiro^*omum amhiyitum (Snnagar) 

, terc^ (Snnagar) 

^n \TORin T 

St^niorcUa polirnorjyht (Snnacrar) 


C 
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OvmiiCHiD-s: 

Urdleptu^ tnohihfi (Ghora Gab, Snnagar) 

,, pilots (Srinagar) 

Gonostomum affine (Srinagar) 

Pleurolricha grandis (Ghora Gab) 

,, lanceolata (Ghora Gab, Snnagar) 

Styloptchtc^ pitstulala (Snnagar) 

VoilTICEIir.IDJS 

Vorticdla mtcrosioina (Ghora Gall, Snnagar} 

„ sp (Ghora Gab) 

3 NORTH EASTERN FRONTIER REGION 
(Nepal and eastwards, including Assam ) 

CovponrDjc 

Colpoda cnctdlus (Assam) 

PEEimONEMATXDj^: , 

Balantiophorics elongattis (Cinnamara near Jorhat) 

BAIiA^TTIDlin^E 

Balantidium coh \ar bovts (Assam) 

OXYTEICHID^ 

Goyiostornum sp (Dacca) 

Plcurotncha grandis (Assam) 

4 mOO-GANGETIC PLAIN 
(United Provinces, Bihar, Bengal ) 

Opalinid^ 

Opalina phcata (Calcutta) 

,, scalprtjormis (Calcutta) 

„ tnangulam ((Calcutta) 

HoEOPHPYip^ 

Holophrya annandalet (Calcutta) 

„ bengalenats (Calcutta) 

Vrotncha sp (Calcutta) 

Prorodon Stewarts (Calcutta) 

Lacrymaria olor (Calcutta) 

JSnckelta sp (Sibpore) 

Trachelocerca sp (Calcutta) 

COLEPID^G 

Colepa hirtus (Calcutta) 

„ sp (Calcutta) 

Amphieeptio^ 

Amphilepius sp (Calcutta) 

Lionotus fasciola (Calcutta) 

„ similts (Calcutta) 

„ infusiomis (Calcutta) 

Loxodid^ 

Loxodes Bp (Ca]cutta) 
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TbaOHELIIDjE 

Trachelitis guttu (Calcutta) 

^AbSUXJD^ 

Chilodontopszs hengalcnBis (Calcutta) 

Orthodonella hanerjeei (Calcutta) 

CHI/AMYB OD ONTID-a: 

Chilodoiiella rhesus (Calcutta) 

„ sp (Calcutta) 

„ 8p (Sibpore) 

COLPODtD-ffi 

Colpoda cucxdlus (Delhi, Agra, Dehra Dun, Sibpore, Calcutta, Dacca, 
Cuttack, Pusa) 

„ steim^ (Delhi, Dehra Dun) 

„ maupasi (Pusa) 

Frontonid^s: 

Colpidium sp (Chittagong) 

PARAMEOnn^ 

ParaTnecium caudaium (Calcutta, Lucknow) 

„ sp (Calcutta) 

TRICHOPEIiMID^ 

Drepanomonas dentata (Calcutta) 

Incertse sedis 

Opxsthostomum bengalensis (Calcutta) 

CONCHOPHTHTRID-E 

Conchophthintis curtus (Calcutta) 

lamdltdens (Calcutta) 

,, dongaitis (Calcutta) 

ISOTRICHID^ffi 

Isotrtcha prostoma (Calcutta) 

Dasytrxclui rumxnantium (Calcutta) 

P'RONTONID^ 

Colpidium sp (Dehra Dun, Agra, Patna, Dacca) 

Stegocliilum ovale (Calcutta) 

Pleuronematid^ 

Cyclidtum glaucoma (Sibpore) 

Pleuronema chry salts (Calcutta) 

Balantiophorua elongatus (Benares, Agra, Patna, Sibpore, Calcutta, 
Chittagong) 

„ minutus (Dehra Dun, Patna, Sibpore, Calcutta, 
Chittagong), 


Anopeophryid-E 

Anoplophrya celosomala (Calcutta) 
„ cyhndrica (Calcutta) 

„ dongala (Calcutta) 

,, Iloydx (Calcutta) 

„ variabtlis (Calcutta) 
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SprR OSTOMTD a: 

Sp^rostornum amhiguxim (Calcutta) 
„ sp (Agra) 


PlagioI’omid^ 

Nycto*herue cordtjonnxs (Calcutta) 

„ kexnpi (Calcutta) 

„ macropharyngexis (Calcutta) 

Stentorjdje 

StentordJa pdli/tnoTplms (Calcutta) 

„ virtdxs (Calcutta) - 

Foi.LTCtrLiim>JE 

Follictihna ampidla (Port Canning, Lower Bengal) 

Burs ARID a: 

Parabursarza pheretima (Calcutta) 


Badaktidud^ 

Balantidium blaitarum (Calcutta) 
,, coh (Calcutta) 

,, depressum (C^cutta) 

,, knoivlesit (Calcutta) 

,, otaium (Calcutta) 

,, ranarum (Calcutta) 

,, rhesum (Calcutta) 

,, eiishihz (Calcutta) 


Ophr\ oscolecid^ 

Enfodtmum bursa (Calcutta) 

„ dubardt (CsJcutta) 

„ lobososptnosurn (Calcutta) 

„ longznucleatum (Calcutta) 

,, hiconcavum (Calcutta) 

„ elongatum ((Calcutta) 

„ lateraJe (Calcutta) 

,, rectangulatum (Calcutta) 

,, anteronucleatiim Isste (Calcutta) 

,, „ znonoloburn (Calcutta) 

„ ,, dtlobum (Calcutta) 

,, caudatuin (Calcutta) 

,, chattergeei (Calcutta) 

„ ekendrse (Calcutta) 

„ furca dilohiim (Calcutta) 

,, nanellum (Calcutta) 

otinum (Calcutta) 

,, otoido nitcleatum (Calcutta) 

,, setnai (Calcutta) 

,, simplex (Calcutta) 

Diplodimum amsacanthuin (Calcutta) 

,, con^or^ (Calcutta) 

„ cosfatum (Calcutta) 

,, cnsta galli (Calcutta) 

EremopJastron rostratiim (Calcutta) 

,, breuj^intun- (Calcutta) 

Eudtplodtntum maggii (Calcutta) 

DipJoplasiron affine (Calcutta) 
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Metadimum medium (Calcutta) 

Elytroplastron bubah (Calcutta) 

Epidxmum ccaudatum (Ceilcutta) 

„ caudatum (Calcutta) 

,, catianci (Calcutta) 

Ophryosoolex tricoronatus (Calcutt<a) 

OSYTHICHID^ 

Uroleptu^ inobihs (Chittagong) 

Gonoetomum affine (Delhi, Agra) 

Flenroiricha grandie (Agra, Sibpore) 

,, lanceolaia (Delhi) 

Stylomchxa sp (Agra, Calcutta) 

Balladinopsts mida (Calcutta) 

Euploxid^ 

Euplotcs sp (Calcutta) 

Aspipiscid^ 

Aspxdisca costata (Lucknow) 

A’ipidx^copsts bengalensie (Calcutta) 

VoaTICEUilDiE 

Scyphxdia pumicnet^ (Purnea, Bengal)* 

Vorticella pateUxna (Calcutta) 

„ globosa (Calcutta) 

„ snbcyhndrtca (Calcutta) 

,, submicrostoma (Calcutta) 

„ aubprocuberts (Calcutta) 

„ subeinuata (Calcutta) 

„ sp (Calcutta) 

Carchcstum polypinum (Port Conning, Lower Bengal) 
„ sp (Calcutta) 

Epxaiyhs sp (Calcutta) 

Cothumra sp (Calcutta) 

Vaginicola sp (Cedcutta) 

Platycoln sp (Calcutta) 

AcrNETlD^ 

TokopJirya bcngdlensis (Calcutta) 

PoDOrmiYmiE 

Podophrya bcngalensxs (Calcutta) 

„ ffandi. (Calcutta) 


5 BURIVLA 

(Including the Andamans and Nicobars ) 

Coi*roDiD-r 

Colpoda cucullus (Hma^^ bi) 

„ (Bongoon, Hmawbi) 

PnEtmoNEMAxm^ 

PlcnronrrMU sp (Hmawbi) 

O'^’TUICIIID ^ 

n (Rangoon) 
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6 MAIN PENINSULAR AREA 

(Including S Rajputana and the Central India Agency ) 

HonopHuyin^ 

Prorodon sp (Indore) 

AmphUiEptid^ 

lyionotiie ep (Indore) 

CHIJUJYnonONTID^ 

OhilodoneUa sp (Indore) 

Coi^PonmjE 

Colpoda cucullm (Nagpur, Hyderabad) 

„ steimz (Indore, Nagpur, Hyderabad) 

Plexjbokcmatid^ 

Bdlanttophonis elongatuB (Indore, Cuttack) 

SPIKOSTOMm^ 

Blephartsma sp (Indore) 

SpxroBtomum sp (Indore, Hyderabad) 

Hai/teriid^ 

Halteria sp (Indore) 

OlCYTOICHTDiE 

Siichotncha sp (Indore) 

Urvlcpttia mcittlxB (Indore) 

,, piecxa (Indore) 

„ sp (Indore) 

Pleurotrtcha grandis (Indore) 

„ tonceolofa (Indore, Hyderabad) 

Oxytncha pdltonella (Indore) 


V OBTICEULinJE 

Vorttcella mtcroBtoma (Indore) 
„ sp (Indore) 


7 SOUTHERN REGION 
(S of Latitude 15 ^ } 

HonOPHRYIDiE 

Enchelys sp (Coimbatore) 

Coi;pot>ir>2E 

Golpoda cticidlue (Madras, Mysore, Coimbatore) 
„ fitc^nl^ (Madras, Mysore, Coimbatore) 

,, maupasi (Madras, Coimbatore) 

ISOTEIOHID^ 

Isoirtcha xnteshnalis (Mysore) 

„ prostoma (Mysore, Coonoor) 
Daeytrtcha ruminantium (Coonoor) 
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Fboktonid^ 

Colp^dium stnaium (Mysore) 

Uroncma mannum (Mysore) 

„ accumrnaia (Mysore) 

PliEUBONEMATID-E 

Bal<tnttophoTU3 elonqat%is (Coimbatore Kanara) 
„ mimUtts (Coimbatore) 

Haptophryid^ 

Candalxna bangalorensxs (Mysore) 

„ armata (Mysore) 

Spirostomid^ 

Spirostomum sp (Madras) 

OONB YEOSTOMID SI 

Condylost^ma pat^ne (Mysore) 

Incertffi sedis 

Octocimis sphasratits (Mysore) 


Ophrxoscoeeoid^ 

Entodimurn cxirtum (Mysore) 

„ ellipsoxdeum (Coonoor) 

,, longmucleatum (Coonoor, Mysore) 

,, acutonucleatxim (Coonoor, Mysore) 

,, contracium (Mysore) 

,, Tostraium (Coonoor) 

,, pxscxculxim (Coonoor) 

,, bxconcatum (Coonoor) 

,, bxfidum (Coonoor) 

acutum (Coonoor) 

„ laicrale (Coonoor) 

,» redangulaium (Coonoor) 

if brcvtspimim (Coonoor) 

„ laUrospinufn (Coonoor) 

„ rKinc7/Mm (Coonoor, Mysore) 

M ovoxdcum (Coonoor) 

,, rhomboidcum (Coonoor) 

if bx-sniaius (Coonoor) 

, ^i65erontr?i (Coonoor) 

ft tncostatum (Coonoor) 

ft tndxcum (Coonoor, Mysore) 

Eodtmutn lobatum (Coonoor) 

,, bilohosurn (Mjsoro) 

,, rcctangulalxim (Coonoor) 
Dtpl<^mxum dc7ifa'wm (Coonoor) 

,, monacantnum (Coonoor) 

,, dxacanthum (My^o^e) 

,, tnacanihum (Mysore) 

,, tctracanthxim (Mysore) 

t, pcniacanihum (M\sore) 

,, ant^conf/jt/rn (M\sorc) 

, ps^Itaccxwx (Coonoor) 

„ nitnor (M\Boro) 

<tt JlabcUurn (Coonoor) 
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Cbpecboscolbcid^ {cont ) 

Erem^lastron rostmtum (Mysore) 

,, rotundum (Coonoor) 

,, bovta (Coonoor) 

,, Tna^nodentaium (Coonoor) 

Eud'iplodtmum maggit (Coonoor, Mysore) 
Metadrmum medium (Coonoor Mysore ) 

,, rotundatum (Mysor6) 

Elytroplastron buhali (Coonoor) 

Ostracodxmum gauri (Mysore) 

,, mysoret (Mysore) 

„ Tnammosum (Coonoor) 

„ giaejle (Coonoor, Mysore) 

„ trztcsicukitum (Coonoor, Mysore) 

,, qitadrtvestculatum (Coonoor) 

„ venustum (Coonoor) 

„ chpeolum (Coonoor) 

, Tugoloricalum (Coonoor) 

Epxdimum caudatum (Mysore) 

„ quadrtcaudatum (Mysore) 

„ parvtcaudaium (Mysore) 

, cfiltanei (Coonoor) 

,, eherleim (Coonoor) 

OphryosGolex sptnoaus (Coonoor) 

Polydtmum myaoreum (Mysore) 

Elephantopkilus zeta (Mysore) 

OXYTRIGHTD T 

UroleptiiB mdbihs (? Coimbatore) 

„ piscts (Coimbatore) 

Oonostomum affine (Kanara, Coimbatore) 
Fleurotricha lanceolata (Kanara, Madras) 
Oxytricha sp (Coimbatore) 

EtrenoTiDj® 

Euplotes charon (Mysore) 

Yorttcjf ra:*rD^ 

Vorizcella microstoma (Coimbatore, Mysore) 
Carcfiestum polyptnum (Mysore) 

Vagtmcoia sp (Bangalore) 


8 WESTERN REGION 
(Goa to Cutch, the Ghats to the Sea ) 


longa (Nova Groa) 

seychdlenats var angustz (Nova Goa) 

stAcyhndnca (Nova Ooa) 

thiagi (Nova Goa) 

scalprtjormis (Nova Goa) 

inangularts (Nova Goa) 

ranarum (Nova Goa) 

lata (Nova Goa) 

,, var cordata (Nova Goa) 
coracoidea (Nova Goa) 
virgula (Nova Goa) 


OPAmNin-E 

Ccpedea 

tf 

>> 

t 

Opahna 

99 

9» 

99 

» 
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HoLOPHBYIDiS: 

Holophrya laicrahs (Bombay) 

Uroincha sp (Bombay) 

Dloiniid^ 

Mcsodxmum pulex (Bombay) 

Nassttlid^ 

Nassula sp (Bombay) 

CbXAJI YD OD ONTIDuE 

Ghilodonella cucullxdus (Bombay) 

Plaoiopydid^ 

PlagxopyJa ccriert (Bombay) 

COIiPODID-E 

Colpoda cticullu^ (Bombay, Dharwar) 

„ stcxmx (Bombay, Poona, Kanara, Dharuar) 

Pabameciid^ 

Pararneoium aurdia (Bombay) 

Frontontd-e 

Frontoma Icncas (Bombay) 

Ophryoglekid^ 

Ophryoglcna flava (Bombav ) 

PrEURONEMATIDjE 

Bdlaxitxophonts dojxgatu^ (Dharwar) 

„ (Dliarw ar) 

Urocektrid^ 

Uroccntriim turbo (Bombay) 

PLAGIOTO^aD^ 

Nyctothcrus cordiformx^ (No\a Goa) 

,, xnacropharyugcus (Bombay, K'o\a Goa) 

,, 7nagmis\av rnalabarica (No\a Goa) 

,, oixihs (No\a Goa) 

,, papiUatus (No\ a Goa) 

Bai^antidiid^t 

Dalariiidrxwi gractle (No\a Goa) 

,, Ac/cn/c (No^ a Goa) 


SXEVTOIUD T 

Chmacosloyjium tnrcns (Bombay) 
Slcrxtordla sp (Bombaj ) 

OvYTRlCHIDiT 

Gono^tomurn ajjixic (Dharwar) 
Plcurotndia gratidts (Bombav ) 
Oxytndia sp (Bombay) 

nuTix)TinE 

Euplo*<'s charon (Bombav ) 
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\ omcKixinT 

VoritcrUa coniaUar^a (Bombay ) 

„ micn>^'o»7ia {Bombay) 

„ sp (Bonibo>) 

Epts^yh^ (jaica (Bombay) 

Pi/x\coJa caricrt (Bombay) 

Acinftid*^ 

ToLophrya quadnparUia (Bombay) 
Actncfa tubcrosa (Bombay) 

roDornn\ii>^ 

Podophrya Jixa (Bombay) 
Sphcrrophrya sp (Bombay) 


9 CEYLON. 

OrAt^nap^ 

Opaltna vtrqida (Perademya) 

HorOPHKYID ^ 

Prorodoyi sp (Colombo) 

AysrnxxiBPTiD^ 

Lxonotus sp (Colombo) 

Nassultd-s 

Phnscolodon sp (Colombo) 

Coi4roprD-®: 

Colpoda ciundlus (Kandy) 


IsonucHiD^ 

leotncJia pro stoma (Colombo) 
Dasptncha ntminantium (Colombo) 


Pakais OTOicHin/r 

Blepharocorys tcntnculi (Colombo) 

rnoNTOMP^ 

Colpidtum sp (Colombo) 

Px^rtmoNr^rATiD^T: 

Balanttophonts sp (Colombo) 


Pl 4 AGI 0 T 05 ttDA' 

Nyciothcrus macropharyngctts (Colombo) 
» pnprUatus (Faradcmya) 
tmmtis (Colombo) 

BAI-ANTlDUDiE 

Boloniidium duodcni (Colombo) 

„ hdmw (Colombo) 

tcjtUidtnis (CJolombo) 


TiNTIXMDA' 

Tinttnnopsvs ov>cUjs (Modatugoran) 

„ fnrtis^rts (Madatugama, Lako Kala^\owa) 
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OrHKYOSCOI^CXD^ 

Entodxnxum clltpsoxdcum (Colombo) 

,, longxnxiclcKitu'm (Colombo) 

,, acxitonxicdeatum (Colombo) 

,, Tostratiim (Colombo) 

,, piscxcuhtm (Colombo) 

„ bxconcavum ^Colombp) 

„ aciitum (Colombo) 

„ acxileatnm (Colombo) 

„ latcralc (Colombo) 

„ Tcctangxtlaium (Colombo) 

,, hrcvvepinum (Colombo) 

,, laterospinum (Colombo) 

,, naixdhim (Colombo) 

„ ovoidcum (Colombo) 

,, rhombotdcum (Colombo) 

,, bismattis (Colombo) 

,, gxbherosum (Colombo) 

,, tricostaixim (Colombo) 

„ xndxcum (Colombo) 

„ omUs (Colombol 

„ burm (Colombo) 

„ dnbardx (Colombo) 

Eodxnixim lobatum (Colombo) 

„ redangxdatnm (Colombo) 
dentatiim (Colombo) 

„ moxiocanthum (Colombo) 

„ pexitaccum (Colombo) 
ErcmopJa^iron rodratxim (Colombo) 

,, rofxindtim (Colombo) 

„ boviJt (Colombo) 

„ brctxspxmim (Colombo) 

,, magxwdcTitatum (Colombo) 

,, maggxt (Colombo) 

Meiadtmum rncdxxmi (Colombo) 
ElgiropJastron bubaU (Colombo) 
Ostra<i>d\nxum vxammosxim (Colombo) 
gracxlc (Colombo) 

„ /nic^icufa^um (Colombo) 

„ qi(adrncsxcidatum (Colombo) 

„ imxtsium (Colombo) 

„ citpcohim (Colombo) 

M nigoJorxcaUim (Colombo) 

Epxdxnxum ccaxidattwx (Colombo) 

„ caudaittm (Colombo) 

,, bxcaxidaixtm (Colombo) 

,, fricou^o^UTTi (Colombo) 

,, (Colombo) 

caitancx (Colombo) 

M cdcrletni (Colombo) 


OxYTnicniDjT 

mu^^acca (Kond\ ) 
Qono^toinum ajjinc (Colombo) 
iSf^lontr^ia pu*^*tdoia (Kand\ ) 

^*o^TIcrIJLrD r 

Fp\f*yU^ anastaixca 
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Distribution of Parasitic Forms 

Unlike the freshwater Protozoa, the geographical distribu- 
tion of parasites usually follows that of their hosts Up to 
the present time only a very small number of aramals found 
m India have been exammed for their parasites, and a more 
extensive survey is highly desirable The following lists of 
(i) parasites and their hosts, and (u) the hosts and their 
parasites, will, it is hoped, be found useful, and mdicate at 
a glance which of our commoner animals still remain to be 
examined for their parasites 


(i) L%st of Parasites and their Hosts 


Parasite 

ZeUenella macronucleata 
Cepedea lanceolata 

Cepedea longa 

Cepedea metcalfi 
Ccpodea punjabensts 
Cepedea seychellenste va** 
angusta 

Cepedea szalLoti 
Cepedea subcyhndrica 
Cepedea thiagi 
Opahna coracoidea 
Opahna coracoidea lahoru 
enets 

Opahna lata 


Opahna lata var cordata 

Opahna phcaia 
Opahna ranarunt 


Opahna scalpnformts 
Opahna triangularis 
Opahna virgida 


Chilodemella rhesus 
Gonchopthvrivs curius 
Gonchopthirxtts Tamelltdena 
Conchopthirtus elongalus 


Host 

Bufo melanosttctus 
JRana esculenta var 
chinensts 
Eana hmnocharis 
Rkacophorus maculatus 
Bufo melanosticius 
Bufo mdanostictus 
Rana Ugrtna 
Bufo melanostioius 
Bufo macroUs 
Bufo melanosttctus 
Rkucophorus maculatus 
Eana cyanophlyctzs 
Rana ttgrina - 

Bufo melanosttctus 
Rana limnockaris 

Rarifi hexadactyla 
Rana cyanophylctis 
Rana malabartca 
Bufo melanosttctus 
Rana esculenta 
Rana cyanophlyctis 

Rana Ugrtna 
Bufo cinereus 
Bufo melanosttctus 
Bufo vartabtlts 
Bufo melanosttctus 

Bufo melanostictus 

Polypedates (Rhacopho- 
rus) macuiaius 
Bufo melanosttctus 
Macacus rhesus 
Lamdhdens marginahs 
Lamelhdens marginahs 
Lamclhdens margtnalts 


Seat 

Rectum 

Rectum 

Rectum 

Intestine 

Recturti^ 

Rectum 

Intestme 

Intestine 

Rectum 

Intestine 

Intestme 

Intestine 

Rectum 

Rectum 

Intestme and rec 
turn 
Rectum 
Intestine 
Intestme 
Rectum 
Rectum 

Intestme and rec 
turn 

Intestme 

Rectum 

Intestme 

Rectum 

Rectum and in- 
testine 

Rectum and xn 
testine 
Rectum 

Intestine 
Intestme 
Mantle chamber 
Mantle chamber 
Mantle chamber 
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Parasite 

Isotricha intestinahs 
I solricha prostoyna 


Dasyiricha ruminantium 

Blepharocoryis ventriGuh 
Anoplophrya aslosomatis 
Anoplophrya cyhndrtca 
Anoplophrya elongata 

Anoplophrya lloyd%% 
Anoplophrya varmhihs 

Maupasclla nova 

J^yctotherus cordiformis 


Nyctotherus Lempi 
Nyctotherus macropharyn’ 
qens 


Ny cloth eru-s magnus 
Nyctotherus magmis var 
malabanca 
Nyctotherus ovalis 
Nyctotherus papillatus 


Nyctotherus remfonnts 
Nyctotherus termrtis 
Parahursama pherelima 
Balantidium amygdalh 
Balantidium bicavaia 
Balantidium hlaUarum 
Balantidium coh 
Balantidium coh Var bovis 
Balantidium depressum 
Balantidium duodeni 

Balantidium elongatum 
Balantidium gracile 


Balantidium helenm 


Balantidium giqanteum 

Balantidium hnowlesii 
Balantidium ovatum 


Host 
Bos gaums 
Bos gaurus 
Bos indicus 
Capra hircus 
Bos indicus 
Capra hircus 
Bos indicus 
j^losoma chlorostictum 
Vvoipara bengalensis 
Small freshwater gas- 
tropods 

Pheretima posthuma 
Small freshwater gas 
tropods 

Pheretima posthuma 
Pheretima hawayana 
Bufo melanostictus 

Bana tigrtna 
Rana malabarvea 
Bana hmnocharis 
Ampullarta globosa 
Bana tigrina 

Rana cyanophlycUs 

Rana hexadactyla 
Rana hmnocharis 
Rana hsxadactyla 
Rona iigrina 

Periplaneta americana 
Bufo melanostictus 
Rhacophorus maculatus 

Bufo macrotis 
Calotermes militaris 
Pheretima posthuma 
Bufo macrotis ^ 

Bufo melanostictus 
Periplaneta americana 
Homo sapiens 
Cattle 

Ampullaria globosa 
Rana tigrina 

Rana tigrina 
Rana cyanophlyctis 
Rana hexadaclyla 
Rana tigrina 
Rana tigrina 

Rana cyanophlyctis 
Rana hmnocharis 
Rana esculenta var 
cliinensis 

CulxcQides peregrmus 
Periplaneta americana 


Seat 

Stomach 

Stomach 

Stomach 

Rumen 

Stomach 

Rumen 

Stomach 

Alimentary canal 
Intestinal canal 
Rectum 

Semmal vesicles 
Intestme 

Alimentary canal 
Alimentary canal 
Intestine and 
cloaca 
Intestme 
Intestme 
Intestme 
Rectum 

Intestme and 
cloaca 

Intestme and 
cloaca 
Cloaca 
Intestme 
Cloaca 
Intestine 

Mid- and hmd-gut 
Cloaca 

Intestme and 
cloaca 
Rectum 
Intestme 
Semmal vesicles 
Rectum 
Rectum 
Intestme 
Intestme 
Intestme 
Rectum 

Duodenum and 
small intestme 
Intestme 
Rectum 
Rectum 
Small mtestine 
Intestme and 
rectum 
Intestme 
Intestme 
Cloaca 

Coelom 

Intestme 
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Pareisite 

BalanUdmm ranarum 
BaJnnUdztim rhoaum 
Balantidium rotundum 

Bdlanhdium mtahxhx 
Balantidium teetudinis 
Entodtmum bursa 

Entodimum curtum 
Entodtmum dubardi 

Entodimum lobo^ospxno 
sum 

Entodtmum elhpsatdeum 
Entodtmum longinuclea^ 
turn 

Entodtmum acutonuolea 
turn 

Entodtmum roatrnium 
Entodtmum ptsciculum 
Entodtmum btconcavum 

Entodtmum elongatum 
Entodtmum bifidum 
Entodtmum acutum 
Eniodtnium actdeatum 
Entodtmum laterale 

Entodtmum rcctangulaium 

Entodtmum auisronudea 
turn Ivave 

Entodtmum anteronuclea- 
turn monoldbum 
Entodtmum anitronuclea 
turn dilohum 
Entodtmum bismatus 
Entodtmum hreinspinum 
Entodtmum caudatum 
Entodimum chattorjeei 
Entodtmum contractum 
Entodtmum ehendrm 
Entodtmum f urea dtlobum 
Entodtmum gthherosum 
Entodtmum tndteum 
\ 

Entodtmum lataroapinum 
Entodimum nanellum 


Entodimum ovalia 
Entodtmum ovinum 
Entodtmum ovotdoum 
Entodimum ovoido nuclea 
turn 

Entodimum rhomhoideum 


Host 

Bana Ugrtna 
Macaous rhesus 
Bana esculervta 
chtnensia 
Bana Ugrtna 
Ntcona trxjuga 
TragvXus memtnna 
Capra kircus 
Bos gauTma 
Tragulus memtnna 
Capra kircus 
Capra hxrcua 

Bos tndicus 
Bos tndicus 
Bos gaums 
Capra htreus 
Bos tndicuB 
Bos gaums 
Bos mdicus 
Bos tndteus 
Bos tndicus 
Capra htreus 
Capra htreus 
Bos tndxcus 
Bos tndicus 
Bos tndicus 
Bos tndtous 
Capra kircus 
Bos indicuB 
Capra htreus 

Capra htreus 
Capra htreus 

Capra htreus 

Bos tndicus 
Boa tndicus 
Capra htreus 
Capra htreus 
Bos gaums 
Capra htreus 
Capra htreus 
Boa tndicus 
Bos gaums 
Bos tndicus 
Bos tndicus 
Bos gaums 
Bos tndxcus 
Capra htreus 
Tragulua memtnna 
Capra htreus 
Bos tndteus 
Capra hircus 

Bos mdicus 


Seat 

Roctum 

Inte^tme 

var Small mtestme 

Intestine 

Large mtestme 

Stomach 

Rumen 

Stomach 

Stomach 

Rumen 

Rumen 

Stomach 

Stomach 

Stomach 

Rumen 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Rumen 

Rumen 

Stomach 

Stomach 

Stomach 

Stomach 

Rumen 

Stomach 

Rumen 

Rumen 

Rumen 

Rumen 

Stomach 
Stomach 
Rumen 
Rumen 
Stomach 
Rumen 
Rumen 
Stomach 
Stomach 
Stomach 
Stomach 
Stomach 
Stomach 
Rumen 
Stomach 
Rumen 
. Stomach 
Rumen 

Stomach 
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Parasite 

Host 

Seat 

Entodimum s^tnai 

Capra hvrcus 

Rumen 

ErUodimum simplex 

Capra hirciis 

Rumen 

Entodimum tncostatum 

Bos indicus 

Stomach 

Eodininm Idbaium 

Bos indiciis 

Stomach 

Eodimum hilohosum 

Bos gaurus 

Stomach 

Eodimum rectangulatum 

Bos indvcus 

Stomach 

Diplodinium dentatum 

Bos indicus 

Stomach 

Diplodinium ceylomcum 

Bos indicus 

Stomach 

Dtplodxmum ynonacan- 

Bos gaurus 

Stomach 

thum 

Diplodinium diacanthum 

Bos gaurus 

Stomach 

Diplodinium tnacanthum 

Bos gaurus 

Stomach 

Diplodinium tetracanthum 

Bos gaurus 

Stomach 

Diplodinium peiitacan- 

Bos gaurus 

Stomach 

thum 

Diplodinium amsacan- 

Bos gaurus 

Stomach 

thum 

Capra Inrcus 

Rumen 

Diplodinium psvttaccum 

Bos indicus 

Stomach 

Diplodinium consors 

Capra hvrcus 

Rumen 

Diplodinium costatum 

Capra hiYcus 

Rumen 

Diplodinium minor 

Bos gaurus 

Stomach 

Diplodinium crista galli 

Capra hircus 

tlumen 

Diplodinium jiahellum 

Bos indicus 

Stomach 

Eremoplastron rostratum 

Bos indicus 

Stomach 


Bos gaurus 

Stomach 


Capra hircus 

Rumen 

Eremoplastron rotundum 

Bos indicus 

Stomach 

Eremoplastron bovis 

Bos indicus 

Stomach 

Eremoplastron hrevispinum 

Bos indicus 

Stomach 


Capra hircus 

Rumen 

Eremoplastron megaloden- 

Bos indicus 

Stomach 

tatum 

Eud'iplodinium maggii 

Bos indicus 

Stomach 


Bos gaurus 

Stomach 


Capra hircus 

Rumen 

Diploplastron affine 

Capra hircus 

Rumen 

Metadinium medium 

Bos indicus 

Stomach 


Bos gaurus 

Stomach 


Capra hircus 

Rumen 

Metadimum rotundaium 

Bos gaurus * 

Stomach 

Elytroplasiron hubah 

Bos indicus 

Stomach 


Capra hircus 

Rumen 

Ostracodinium clipeolum 

Bos indicus 

Stomach 

Ostracodinium gauri 

Bos gaurus 

Stomach 

Ostracodinium gracile 

Bos gaurus 

Stomach 


Bos indicus 

Stomach 

Ostracodinium mammosum 

Bos indicus 

Stomach 

Ostracodinium mysorei 

Bos gaurus 

Stomach 

Ostracodinium quadrivesi- 

Bos indicus 

Stomach 

culatum 

Ostracodinium rugolorica^ 

Bos indicus 

Stomach 

turn 

Ostracodinium tnvesicvla- 

Bos gaurus 

Stomach 

turn 

Bos indicus 

Stomach 

Ostracodinium venustum 

Bos indicus 

Stomach 

Epxdimum ecaudatum 

Capra hircus 

Rumen 


Tragulus meminna 

Stomach 


OIL 


B 
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Parasite 

Host 

Seat 

Bpxdtmum caudatxim 

Bos gaurus 

Stomach 

Bos 'indicus 

Stomach 


Capra hxrcus 

Rumen 


Tragulus meminna 

Stomach 

Epidmzum bicaitdaium 

Bos zndzcus 

Stomach 

Tragulus meminna 

Stomach 

Bpidvnvum iricaudatxim 

Bos xndicus 

Stomach 

Tragulus meminna 

Stomach 

Epxdxmum quadricauda-^ 

Boe gaurus 

Stomach 

turn 

Bos indxcus v 

Stomach 


Tragulus meminna 

Stomach 

Epidrmum parvxcaudatum 

Bos gaurus 

Stomach 

Eptdtmum caitanez 

Bos tndzcus 

Stomach 

Capra hircus 

Rumen 

Epzdtmum eberletm 

Boa indicus 

Stomach 

Ophryoscolex sptnosiis 

Bos zndicus 

Stomach 

Ophryoscolex tncoronatus 

Capra hircus 

Rumen 

Polydxmum myaor&um 

Elephas inducus 

CjBCum and coloni 

Elephantophzliis zeta 

Elephas indxcys 

Csecum and colon 

SphieropJirya pustUa 

Paramecium caudaium 

Cytoplasm 

(ii) L%st of Hosts and ihsir Parasites 

Host 

Mammalia 

Parasite 

Seat 

Homo sapiens 

Balantidium coh 

Intestme 

Macacns rhesus 

Chilodonella rhesus 

Ihtestme 


Balantidium rhesum 

Intestine 

Bos tndxcus 

Isotncha prostoma 

Stomach 


Dasyiricha ruminan 
Hum 

Stomach 


Blepharocorys vtntri 
cull 

Stomach 


Entodimum elhpsotdeum 

Stomach 


Entodimum longinucle- 
alum 

Stomach 


Entodimum acutonucle- 
atum 

Stomach 


Entodimum rostratum 

Stomach 


Entodimum piscicudum 

Stomach 


Entodimum hzconcavum 

Stomach 


Entodimum hifidum 

Stomach 


Entodimum acuium 

Stomach 


Entodimum acideaium 

Stomach 


Entodimum laierale 

Stomach 


Entodimum rectangula- 
turn 

Stomach 


Entodimum hremspi* 
num 

Stomach 


Entodimum laterospi^ 
num 

Stomach 


Entodiniurn nanellum 

Stomach 


Entodimum ovoideum 

Stomach 


Entodimum rhomboi- 
deum 

Stomach 


Eniodvnium bimastus 

Stomach 


Entodimum gibbcrosum 

Stomach 
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Host 

Bo 6 Indicue 


Boa gaums 


Parasite 

Entodzmum tncoetatum 
Entodimum zndtcum 
Eodxmum lobatum 
Eodimum reciangula- 
turn 

Diplodimum dentatum 
Diplodimum ccylom- 
cum 

Btplodimum psiitaceum 
JDtplodimum flahellum 
Eremoplastron roslratum 
Eremoplastron rotundum 
Eremoplastron bovzs 
Eremoplastron hrevi- 
spinum 

Eremoplastron megalo 
dentatum 

Eudtplodtmum maggtz 
Metadinium medium 
Elytroplastron bubah 
Ostrocodimum mammo- 
aum 

Ostrocodimum gracile 
Ostrocodimum trivesicu- 
latum 

Ostrocodimum quadri- 
vesiculatum 

Ostrocodimum venustum 
Ostrocodimum cLipeolum 
Ostrocodimum rugolori- 
catum 

Epxdinium caudatum 
Epidtmum bicaudatum 
Epidimum tricaudatum 
Epidimum quadricaud^ 
alum 

Epidimum cattanei 
Epidimum eberleim 
Ophryoscolex spinosus 
IsotmcJia intestinalis 
Isotncha prostoma 
Dasytriclui ruminan- 
tium 

Entodimum curium 
Entodimum longmiude- 
alum 

Entodimum acutonucle- 
alum 

Entodimum contractum 
Eniodiniunt indicum 
Entodimum nanellum 
Eodimum hilohosum 
Diplodimum monacan- 
thum 

Diplodimum diacan- 
thum 

Diplodimum tnacam 
fkum 


Seat 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach. 

Stomach. 

Stomach 

Stomach. 

Stomach. 

Stomach 

Stomach. 

Stomach. 

Stomach. 

Stomach. 

Stomach. 

Stomach. 

Stomachs 

Stomach. 

Stomach 

Stomach. 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach. 

Stomach. 

Stomach. 

1)2 
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Host 
Bos gaums 


•Cattle 
Capra htrctts 


Parasite 

Dtplodtmum teiracan* 
thum 

Dtplcdtmum peniacan^ 
thum 

Diplodxnvurri anisacan^ 
thum 

Dxplodxmum minor 
Eremoplastron rostra- 
turn 

Eudiplodimum maggii 
Mctadimufn medium 
Metadimum rotunda- 
turn 

Ostracodimum gaurt 
Osiracodimum graciie 
Ostracodxmum mysorei 
Ostracodimum trivesvcu- 
latum 

Eprdimum caudatum 
Eptdtmum quadru^u- 
datum 

Epidimum parmcau- 
datum 

Bcdantidium colt var 
horns 

leoincha ptosiorrut 
Daeyiricha rumtnan- 
Hum 

Entodinium bursa 
Entodimum duhardi 
Entodimum lobosptno 
sum 

Entodimum longinucle* 
alum 

Entodinium biconca 
vutH 

Eniodtmum elongatum 
Entodimum laterale 
Entodimum rectangu 
latum 

Entodimum anteronu- 
cleaium Isom 
Entodimum anteronu- 
cleatum monoldbum 
Entodimum anteronu- 
cteaium dtlohum 
Entodinium caudatum 
Entodimum chatteigeei 
Entodimum eXendrss 
Entodimum furca dilo- 
hum 

Entodimum nanellum 
Entodimum ovinum 
Entodimum ovoida- 
nucleatum 
Entodimum seinat 
Entodimum s^mvlex 


Seat 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Stomach 

Intestine 

Rnmon 

Rumen 

Rumen 

Rumen 

Rumen 

Rumen 

Rumen 

Rumen 

Rumen 

Rumen 

Rumen 

Rumen 

Rumen 

Rumen 

Rumen 

Rumen 

Rumen 

Rumen 

Rumen 

Rumen 

Rumen 

Rumen 

Rumen 
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Host 

Parasite 

Seat._ 

Capra hircns 

Diplodimurn amsacan^ 
thum 

Rumen 


Diplodxmum consors 

Rumen 


Diplod\mxim costatwn 

Rumen 


Diplodxmum crista^ 
galh 

Rumen 


Eremoplastron rostra- 
turn 

Rumen 


Eremoplastron brevt- 
spinum 

Rumen 


Eudxplodxmum maggix 

Rumen 


Dxploplastron affine 

Rumen 


Metadxmum medium 

Rumen 


Elytroplastron bvbaVi 

Rumen 


Epidtmum ecaudatum 

Rumen 


Ep'idtnium caudatum 

Rumen 


Epidxmum cattanei 

Rumen 


OphryoscoJ^ irxcoro 
natus 

Rumen 

Elephas 'indtcns 

^olydimum mysoreiim. 

Caecum and colon. 


Elephantophxlus zeta 

Caecum and colon 

Tragulus mennnna 

Entodinum bursa 

Stomach 


Entodimum duhardi 

Stomach 


Entodtmum ovalis 

Stomach 


Epidxyiium ecaudatum 

Stomach 


Epxdtnxum caudatum 

Stomach 


Epidimum hxcaudatum 

Stomach 


Epxdxmum trxcaudatum 

Stomach 


Epxdxnium quadrtcaud 
atum 

Stomach 

Reptilia 

Nxcoria trijiiga 

Balantxdxum tcstudinx^ 

Large mtestme 

Amphibia 

Rana cyanophlycti^ 

Opalina coracoidea 

Intestme 

Opalina lata \ cordata 

Intestme 


Opahna ranarum 

Intestme and 

rectum 


Nyctotherus macro 

pharyngexis 

Cloaca 


Balantxdxum gracile 

Rectum 


Balantxdxum hel-enae 

Intestme 

Rana esculenia var c7^^n- 

Cepedea lanceolata 

Rectum 

ensts 

Opalina ranarum 

Rectum 


Balantidium gxganteum 

Cloaca 


Balantxdxxim rotundum 

Small mtestme 

Rana hexadactgla 

Opahna lata 

Rectum 


Nyctotherus macro- 

pharyngcus 

Cloaca 


Nyctotheriis magnxis 

Cloaca 


Balantxdxum gracile 

Rectum 

Rana hmnocharis 

Cepedea loxxga 

Rectum 


Opahna lata 

Intestme and 

rectum 


Balantxdxum hclense 

Intestme 


Kyctothcrus cardxjormxs 

Intestme 


Kyctothcrus macropha- 
ryngeu^ 

Intestme 
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Host 

Rana malaharica 
Rana Ugrtna 


Rhcicophorua ^naculatits 

Bujo cinereus 
Bujo macrons 

Bujo vM^nnosixcixis 


Bujo vana5t?T^ 

Moii'OSCA 
AmpuUarta glohosa 

BameUidena marginalia 


CUilOPHOBA 

parasite 

Opahna lata v cor data 
Nyclotherua cordtjorrma 
Opahna coracoidea 
Opahna ranarum 

Cepedea 8c\jclicllcne%8 v 
anguata 

Nyctothenis macro 
pharyngeus 
Nydoihtrus magnus v 
malaharica 

Nyctothenta cordiformia 
BalanUdium duodem 

Balantidium elongatum 
Balantidium gracile 
Balantidium kclcnm 

Balantidium ranarum 
Balantidium auahihi 
Cepedea longa 
Cepedea ihiagt 
Opahna vvrgula 
2!^yctotheru8 papiUatus 

Opahna ranarum 
Cepedea sialkoti 
Idyctotherua renijormia 
Balantidium amygdalh 
? ZellcTiella macro- 
nucleata 
Cepedea metcdlfi 
Cepedea punjabcjiaia 
Cepedea aey^ellenaia v 
anguata 

Cepedea suhcyltndrtca 
Opahna coracoidea 
Opahna pheata 
Opahna ranarum 
Opahna acalpriformrs 

Opahna triangidana 

Opahna vtrgula 
Nyclotherua cordiformis 

Nyctotherua papillatus 
Balantidium bicavata 
Opahna ranarum 


Nyctotherua kempt 
Balantidium depreasum 
Conchopihvriua curtua 
Conchopthirzua lameJU- 
dens 

ConckopthiTius elonga- 
tus 


Seat 

Intestine 

Intestine 

Reetum 

Intestine and 
rectum 

Intestine and 
rectum 
Rectum 

Intestine 

Intestme 
Duodenum and 
small mtestme 
Intestme 
Small intestme 
Rectum and 
mtestme 
Rectum 
Intestme 
Intestme 
Intestme 
Rectum 

Intestme and 
cloaca 
Rectum 
Rectum 
Rectum 
Rectum 
Rectum 

Rectum 

Rectum 

Intestme 

Intestme 

Rectum 

Rectum 


Intestine 

Intestme 

and 

rectum 

Intestine 

and 

rectum 

Intestme 

Intestme 

and 

cloaca 



Cloaca 

Rectum 

Rectum 


Rectum 

Rectum 

Mantle chamber 
Mantle chamber 

Mantle chamber 
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Host 

Parasite 

Seat 

Small gastropods 

Vttipara bengalen^i^ 

Anoplophrya dongatu 
Anoplophrya vanabihs 
Anoplophrya cylindnca 

Rectum 

Intestme 

Intestinal canal 

Arthropoda 



Calotermes mditans 
Culxcoides pel egrmus 
Penplaneta amencana 

Nyctotherus termiti^ 
Balantidium knowlcsii 
Nyctothcrii^ ovcdt^ 

Balantidium blaltarum 
Balantidium ovatum 

Intestme 

Ccelom 

I^Iid-gut and hmd- 
gut 

Intestme 

Intestme 

Aniteijda 



j^losorna chlorostictum 
Phereltma haivayana 
Pheretima posihuma 

Anoplophrya eelosomcda 
Maupasella nova 
Anoplophrya Iloydi 
Maupasella nova 
Parabursaria pheretima 

Alimentary canal 
Alimentary canal 
Semmal vesicles 
Alimentary canal 
Semmal vesicles 

Protozoa 



Paramecium caudatum 

Sphasrophrya pusilla 

G3d>oplasm 


Technique. 

Methods for the examination and study of Protozoa are 
adequately dealt with m such works as Prowazek and Jollos 
(1921), Wenyon (1926), Hartmann (1928), Belaf (1928), and 
Gatenby and Cowdry (1928) The prmcipal methods followed 
m the study of the CiiiioPHORA are given here for the benefit 
of those takmg up the study of the group 

Examination in the Living Condition — ^It is desirable to make 
observations on the hvmg animals m the first mstance The 
specimens are mostly studied m a drop of the natural medium 
m which they are found, either under a small cover-shp or as 
hangmg drop preparations In such preparations the general 
features of the anatomy of the orgamsm can be better mter- 
preted than m the dead and preserved animal It is also 
possible to observe the animal from different sides For that 
purpose the cover-shp is carefully removed with the help of 
a needle, and through the addition or abstraction of vater 
the necessary pressure on the organism is regulated One 
has to be careful m these mampulations, especially it the 
organism is rather rare or only few specimens are available 
If the water under the cover-shp begins to evaporate, even 
partially, the pressure of the cover-shp becomes sufficient 
to mjure the general form or some particular part, and the 
animal is rendered unfit for further study In some cases the 
protoplasm flows out and the organisms are quickly destroyed, 
m others the protoplasm does not flow out, but the animals 
are kflled outnght by the gentlest pressure apphed to them 
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As a rule a prelumnary examination of a sample of nater 
should he carried out mth the aid of a centrifuge on the 
day the collection is made With a speed of 2,000 revolutions 
per mmute almost all the Ciliates in a sample are collected 
at the bottom of Hihe tube m about thirty seconds, so that 
it IS necessary to examme only 1 centimetre of water, which 
can be drawn from the bottom of the tnbe by means of a 
pipette This is rather important if a complete census of 
the forms inhabitmg a partic^ar sample of water is to be made, 
as very often some of the less hardy organisms die ofiF dunng 
the mght, especially under the conditions of temperature and 
atmosphere m a laboratory 

If the observations have to he mterrupted (as, for example, 
under the exigencies of class work) it is best to surround the 
cover-shp vuth a rmg of wax or vaselme;^ or transfer the 
shde to a moist chamber A jar with a tight-fittmg stopper 
and with some wet blottmg-paper placed inside it serves 
as a simple but effective moist chamber, m which the shdes 
can be kept and observations made from day to day 
The organisms will hve and contmue to multiply m such 
a chamber provided they are supphed with their proper food 
In many cases the drop of water containmg the orgaiusms 
may also contam a certam amount of silt or earthy matter, 
and the animal cannot be satisfactorily studied unless this 
is removed For this purpose a noose of cotton-thread or 
a loop of fine wire can be used This is mtroduced mto the 
drop of water on a slide, and by pulhng away the noose with 
the earthy particles the drop very often may he rendered 
clear, with the orgamsm swimnung freely in it and no longer 
able to hide itself among the earthy particles 

Parasitic Cihates should be examined m the limd m -nhich 
they naturally occur The contents of the alimentary canal 
of an animal may usually be diluted with ordmary physiological 
sahne solution (0 75 per cent sodium chloride m distilled 
water) 

Slowing the Movements — ^The various methods for slowmg 
the movements of rapidlj’^-moving forms, and thus making 
possible them study m the hving condition, are fully described 
by Statkewitsch (1905) For workers m India I (1920) 
suggest the use of the muedage obtamed by soaking Ispaghul 
seeds (seeds of Plantago ovaia) This can be readily obtamed in 
varymg degrees of consistency, and has the further advantage 
of bemg perfectly transparent It can he added directly 
to the drop of water contaimng the Cihates on the shde, or, 
better still, the seeds may he spread at the bottom of a tube 
m a layer about 1—2 cm thick, and the culture contammg 
the Cihates poured on to them to the height of 8—10 cm , 
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when m a day or two, by the diffusion of the mucilage into the 
culture, a proper consistency is obtamed If a drop is now 
examined imder the imcroscope the Cihates will be found to 
be movmg hardly at all, yet without showmg any change m 
body-form or m the character of the cihary movement of 
the orgamsm Paramecia and certam other Cihates show a 
positive chemotactic reaction towards this mucilage, and 
m a culture that has been standmg over the seeds for twenty- 
four hours they will be found m large numbers ]ust at the 
junction of the culture flmd and the layer of seeds 

If the culture is allowed to stand m contact with the 
Ispaghul seeds for two days or a longer penod, the colouring 
matter of the seeds also diffuses out mto the culture, and the 
orgamsms are thereby stamed intra vitam a beautiful brick-red 
colour 

The exact position and character of the cytostome and the 
character and arrangement of the ciha are often difficult to 
determme m the hvmg orgamsm For the former a httle 
Indian ink or finely powdered carmme particles is run 
under the cover- shp, and for the latter the preparation 
may be irrigated with a drop or two of a 1 per cent solution 
of alum This latter treatment renders the ciha very distmct 
but often kills the orgamsm, so it should be apphed only 
after other observations have been completed on the hvmg 
creature For studymg the stalk and the axial filament of 
Vorticellids the addition of a drop or two of 10 per cent 
alcohol gives the best results Stentor is best observed m an 
extended condition by mountmg the specimen on a shde, 
covenng it with a cover-glass, and leaving it overnight m 
a moist chamber 

Intra-vitam Staining — Exammation of the hvmg orgamspis 
is facihtated by mira-vitam stammg different parts of the 
orgamsm or the contents of the vacuoles are thus coloured 
without ki l li n g the animal or affectmg its movements For 
this purpose neutral red m very dilute solution (1 m 
10,000) may be employed, and it is necessary to add only a 
very small quantity of the stam to the flmd contammg the 
orgamsms Neutral red assumes a bright cherry-red colour m 
acid and a brown colour m alkalme media, and tTiiis serves 
to mdicate the reaction of the substances wiuich it stams 

As mentioned above, Ispaghul seeds, when added to the 
water containmg the Cihates, will serve to slow their move- 
ments as well as to stam them 

Cultivation — Cultures of Protozoa have been classified by 
Wilhams as bemg of three types — 

(1) Mixed Cultures — ^Those that contam the omnium 
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gatherum ” of pond or tap water , a heterogeneous 
mixture of protozoan, bacterial and fungoid organisms 
mixed wuth lower metazoan forms, such as rotifers, 
crustaceans, and so forth 

(2) Pure Mxxed Cultures — ^These mvolve the cultivation of 

one species of Protozoa m association with a pure 
strain of one other micro-orgamsm, such as a bacterium 
or some other protozoon 

(3) Pure Cultures — ^These are cultures of Protozoa growm 

m a medium that contams no other organism 

If care is taken to keep up the proper tood-supply and to 
make up for loss of ivater by evaporation by the addition of 
more water, it is often possible to keep cultures m good con- 
dition for several wrecks For pure mixed cultures a decoction 
of dry leaves is prepared and sterilized The sterilized medium 
is then filtered into corked tubes, and a smgle mdividual of 
the species it is desued to cultivate is isolated imder the 
microscope and transferred to the culture medium As 
the tubes are not sterilized, and are only half filled ivith the 
medium, one or more strains of bactena soon make their 
appearance in the culture, and the Cihate thrives quite well 
in association with them 

For the cultivation of Paramecia and some otlier freshwater 
Cihates the following methods are usually recommended, 
the object bemg m every case to develop a bacterial flora 
w hich Will be suitable for the Cihate it is desired to cultivate — 

(1) Fill to I height a small glass tumbler with boiled water, 

and suspend in it by means of a thread a hnen or mushn 
bag contammg previously boiled salad-leaves, and 
keep the glass covered ^vlth a glass plate 

(2) A solution of 0 0126 or 0 026 per cent of Liebig’s meat 

extract may be employed as a culture medium In 
the stronger solution bacterial grow'th is stronger, 
and the culture must be renew'ed after eight to ten days 
In weaker solutions the culture can contmue for about 
SIX weeks 

(3) Obtam a G-inch by 8-inch battery jar and fill it with 
pure distilled water to a depth of 5 or 6 inches Add 
30 or 40 grains of boiled wheat After several days 
a heavy bacterial scum wall develop on the surface 
of the water Twm days after the scum appears 
inoculate by adding Paramecta from another culture 
Paramccia will feed on the bacteria and reproduce 
\erj rapidly They ^vlIl clear up the culture m a few 
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days and mil remain m good condition for some time 
A new culture should be started about once every 
month 

Barret and Yarbrough (1921) reported the successful 
oulture of BaUinttdtuni coh for over thirty-two days, dunng 
which time eleven subcultures were made Schumaker (1931) 
has also successfully cultivated the Cihate on a medium 
consistmg of 1 0 c c of sterile horse serum and 9 0 c c of sterile 
' Bmgei^’s solution, foUowmg the technique of Rees (1927) and 
of Jameson (1927) Various methods for the culture of special 
organisms are discussed by Belaf (1928) 

Fixation and Staining — Of the reagents commonly employed 
the followmg may be used for fixing (1) concentrated solution 
of corrosive sublimate, hot or cold , (2) Schaudinn’s subhmate 
alcohol (2 parts saturated aqueous solution of corrosive sub- 
limate, 1 part absolute alcohol , immediately before use, 
add acetic acid to the quantity to be used to* the strength of 
5 per cent ) , (3) Bourn’s flmd (saturated aqueous solution 
oi picnc acid 75 parts, formol 25 parts, and acetic acid 6 parts) , 
(4) Zenker’s flmd (mercuric chloride 6 grms , jmtassium bi- 
chromate 2 5 grms , sodium sulphate 1 grm m 100 c.^c. of 
distilled water , with 2 5 to 5 per cent of glacial acetic acid 
added just before use) , (5) formahn , and (6) vapour of 
4- per cent solution of osmic acid 

Mass Method — ^If the Cihates are abundantly present the 
mass method is used for stauung them The flmd contammg 
the Reotozoa is put in a centrifuge tube and fixative 
(twice the quantity of the flmd containing the Protozoa) 
added, and the two well shaken together The fixative 
is allowed to act, and, after centnfiigmg, the bulk of the 
flmd IS poured off and the washing flmd (alcohol or water 
as the case may be) poured on After agam centnfugmg 
this 18 poured off, and the process repeated until the fixative 
18 completely removed Then the organisms are stained and 
dehydrated accordmg to any of the usual methods (such as 
the borax-camune method or Delafield’s hsematoxylm method), 
centnfugmg after each stage Then clear m clove-oil and 
mount m Canada balsam , for this purpose pure clove-oil 
18 put m the bottom of the tube and absolute alcohol gently 
poured over it, so that the two flmds may not mix With 
a pipette the matenal to be cleared is added and allowed 
to s ink down through the media When it has passed through 
the pure clove-od and reached the bottom of the tube it will 
be cleared and ready for mountmg 

Centrifuged Protozoa, especially the parasitic forms, tend 
to stick together m masses after fixation These can be 
treated like bits of tissue, embedded m paraflSn and cut mto 
sections 
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Staining under the Cover-slip — ^For staining large orgamsms, 
when not abundantly present, the foUowmg method is used — 

Wax feet are put at the comers of a square cover-shp, which 
13 mverted over a drop of water containing the orgamsms 
The wax feet should hold the cover-shp firmly to the shde 
With a pipette a httle fixative is run imder one side of the 
cover-shp, and drawn through by holdmg a piece of filter- 
paper at the opposite side When the fixative has had time 
to act it 18 washed out by substitutmg another fluid (alcohol 
or water as the case may be) and drawmg this through with 
filter-paper m title same manner The stream should not be 
so violent as to wash away the organisms, but the substitution 
should be complete The stam is then run under, allowed to 
act, and washed out and differentiated if necessary, the process 
bemg controlled under the microscope The specimen is 
dehydrated and then cleared m clove-oil or xylol, and a very 
flmd Canada balsam is run under It is very important to 
see that the transfer from one flmd to another is not too rapid, 
as otherwise there is great risk of shrinkage, and also that the 
dehydration is complete 

The folloiving is an mdication of the length of time generally 
required, but should be regarded as no more than an indication 
Fix in Bourn’s flmd, 5 mms , wash in 70 per cent alcohol, 
5 mms (several changes) , stain m borax-carnune, 5 mins or 
more , differentiate m acid-alcohol, 5 mms or more , dehydrate 
with 70 per cent , 90 per cent and absolute alcohol, 5 mms 
each, changmg the absolute alcohol once or twice , clear 
by runmng in a mixture of clove-oil and absolute alcohol, 
and then pure clove-oiI , mount m Canada balsam by runmng 
the same under the cover-shp 

Staining the Organisms fixed on a Cover-slip — Another 
method, specially serviceable in the staming of parasitic 
orgamsms, is either to make a number of smears of the flmd 
contammg the orgamsm on cover-shps, and when the flmd 
has partially dried to mvert the cover-shps and let them 
float on the surface of the fixative contamed m a dish, or to 
put a small drop of water contammg the orgamsm on a cover- 
shp and add wnth a pipette tivice the quantity of hot fixative 
When the orgamsms are fixed on the cover-shps these are 
passed Successively through the washmg fluid, alcohols, stam, 
clearmg fluid, etc , all these reagents bemg contamed m shallow 
dishes In all these subsequent stages the cover-shp is put 
at the bottom of the flmd m the dish, with the face beanng 
the orgamsms upward Fmaliy, the cover-shps are removed 
and put, face downward. On shdes on each of which a drop of 
Canada balsam has been put In this way quite a large number 
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of smears or preparations can be fixed and stained in practically 
the same tune as would be taken to make one preparation 

Staining Methods — ^The following stams are usually employed 
for staimng the Peotozoa — 

Borax-carmine — ^Fix m Bourn’s fluid for 10 to 20 mmutes 
accordmg to bulk and permeabflity Wash out m 70 per cent 
alcohol (several changes) Stain in borax-carmme till 
thoroughly penetrated , 15 mmutes are usually enough for 
small objects Differentiate m acid alcohol, controUmg 
under the microscope Dehydrate, 90 per cent to absolute 
alcohol Put m clove-oil and absolute alcohol, equal parts. 
After a few mmutes transfer to pure clove-oil, and leave 
there till cleared Mount m Canada balsam 

Delafield’s Hsematoxylin — ^This is suitable for staimng 
Peotozoa m smears or for staimng m mass Fix in Schaudmn’s 
fluid Wash m 30 per cent alcohol, and brmg’ down through 
10 per cent alcohol to distilled water Add a few drops of 
Delafield’s hsematoxylin solution to a watch-glass full of 
distdled water Leave m stam for a few minutes to an hour 
or more, accordmg to bulk If overstamed, wash out excess 
of colour with alcohol contammg 1 per cent mtnc or hydro- 
chloric acid The material should be brought up from dis- 
tilled water gradually to 70 per cent alcohol m which there 
18 a trace of acid Dehydrate , clear , mount 

Heidenhain’s Iron Hsematoxylin — ^Fix m Schaudinn’s flmd 
for 10 to 30 mmutes, accordmg to size and permeabihty of the 
object Brmg down through 30 per cent and 10 per cent, 
alcohol to distdled water The fixative must be thoroughly 
washed out Mordant m 4 per cent, aqueous solution of iron 
alum for \ hour to 12 hours accor4mg to size of orgamsm 
Wash for a second or two m water Stam m Heidenham’s 
aqueous hsematoxyhn solution (about 0 5 per cent ) for 30 
mmutes to several hours Wash m water Differentiate m 
1 per cent iron alum solution Control under microscope 
Wash m runmng water for at least half an hour Brmg 
through alcohols to absolute alcohol Clear m xylol Mount 
m Canada balsam 

DobeU’s Iron Hsematein — ^Fix m Schaudmn’s flmd Brmg 
down through 30 per cent and 10 per cent alcohol to distilled 
water After washmg brmg up through various grades of 
alcohol to 70 per cent , and from that transfer to 1 per cent 
solution of iron alum m 70 per cent alcohol for 10 mmutes, 
(The solution is made by dissolvmg 1 grm iron alum m 23 c c. 
warm distdled water and addmg 77 c c of 90 per cent alcohol) 
Rmse m 70 per cent alcohol Stam m 1 per cent solution of 
hasmatem m 70 per cent alcohol for 10 mmutes. Rmse 
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m 70 per cent alcohol Ihfferentiate films m-ongmal iron 
alum solution, and sections tn 70 per cent acid alcohol 
Wash in several changes of 70 per cent alcohol Dehydrate , 
clear , mount The whole process may be earned out m 
30 nunutes Light green in 90 per cent alcohol may be 
used as a counter-stam 

ffsemalum and Ptcro-carmxne — K drop contaimng the 
organisms is spread on a cover-shp, and before the preparation 
18 dned the cover-shp is inverted over hot corrosive sublimate 
soli'tion contamed m a watch-glass The animals will thus be 
fixed and wdi stick to the cover-shp Then transfer the cover- 
shp for 2 minutes to lodme alcohol, 16 to 30 nunutes m 70 per 
cent alcohol, 16 mmutes in weaker alcohols, to water Stam 
for 6 nunutes m dilute hasmalum solution (equal parts of 
stam and water), keep for 3 mmutes m water (tall no 
more colour comes off), and pass the preparation through 
ascendmg grades of alcohol (6 to 10 nunutes m each) , or, 
after stainmg and washmg off excess of hsemalum, stam m 
picro-carmme (2 to 3 mmutes), wash m water (till no more 
colour comes off), and then pass through ascending grades of 
alcohol to absolute alcohol Clear m sylol (6 nunutes), and 
mvert the cover-shp over a sUde on which a drop of Canada 
balsam has been put 

' In simple stammg the nuclei are seen with dark-blue 
stamed chromatm on a clear blue groimd, m double stainmg 
on red ground. 

Instead of hsemalum alum-carmme can be used, but not m 
conjunction with picro-carmme 

Mallory's Eosin and Methylene Bine — ^This is recommended 
for sections fixed m Zenker's flmd Wash out the fixative 
m runnmg water for several hours Stam m warm 6 per cent 
aqueous solution of eosm for 20 mmutes or longer, wash m 
water, and stam m Urma’s alkalme methylene-blue solution, 
diluted with 4 to 6 parts of water, for 10 to 16 mmutes Wash 
m water, differentiate m 96 per cent alcohol, controUmg imder 
a microscope, until sections are p inkis h, but nuclei deep 
blue Dehydrate quickly and mount 

Mallory's Triple Siam — This is recommended for sections 
of tissues containing parasites Fix m Zenker's fimd 
Thoroughly wash out the fixative for several hours m gently 
runnmg water Stam sections m 0 5 per cent aqueous solution 
of acid fuchsm for 2 to 4 mmutes, and transfer to the second 
solution (consistmg of aruhne blue soluble m water (Grubler) 
0 6 grou. Orange G (Grubler) 2 0 grm , 1 per cent aqueous 
solution of phoaphomolybdic acid 100 c c ) for 10 to 20 mmutes 
or longer Wash and differentiate the sections m tap-water, 
dehydrate rapidly, clear, and mount. 
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Sharp (1914) employed a shghtly modified method for 
demonstrating the nenromotor system m Cihates Limd 
(1933) recommends Zenker’s flmd with 2 5 per cent acetic 
acid, staiiung the sections for 2 mmutes m Mallory No I, 
and 1 mmute m No 11, then dippmg rapidly mto 95 per cent 
and absolute alcohol, blottmg qmckly between each change, 
and then clearmg in xylol for about 3 mmutes 

Stiver ImpregnaUon Methods — ^Both the dry silver method 
of Klem (1926) and the wet silver method of Gelei and Horvdth 
(1931) depend on the reduction of silver nitrate by sunhght 
depositmg colloidal silver on certam structures, which are 
thus rendered visible 

(a) Klein's Dry Silver Method — ^Air-diy the smear But 
the shde m 2 per cant silver mtrate solution m the dark for 
16 to 20 mmutes Rmse m distilled water and expose the shde 
to diffuse sunhght, from time to time watchmg under the 
microscope tdl the cihary hues are well shown Fmally, 
dip the shde m a very weak solution of hyposulphite of soda 
(one or two crystals m 100 c c of distilled water) for a very 
short period (one or two dips will do) Dry the smear agam 
and mount m Canada balsam 

(b) Gehi and, Horvath's Wet Silver Method — ^The foUowmg 
procedure is suggested by Lund (1933) — Concentrate the 
Cihates by centnfagmg Fix for 3 mmutes m a mixture of 
95 c c concentrated aqueous solution of mercuric chloride 
and 5 c c formahn Wash twice m filtered river- water 
Impregnate for 3 mmutes m 2 per cent solution of silver 
mtrate Without washmg, reduce m distilled water by 
direct sunhght for^S mmutes Wash five times m distilled 
water Dehydrate slowly Pass through absolute alcohol, 
clear m xylol, and mount m Canada balsam 

Bresslau's Method of Staining with Opal Blue — This gives 
very pretty preparations showmg the arrangement of the 
ciha and other superficial structures Centrifuge the Cihates, 
and put a drop of water or culture fluid containmg a large 
number of organisms on a perfectly clean slide Place close 
to it a similar-sized drop of a colloidal amhn blue stam knowm 
as opal blue Mix the two drops and spread out mto a film 
either by a needle or a second clean shde, rapidly dry the 
films by swmgmg m the air, and mount m Canada balsam 
Grubler’s ready-made solution of cyanochm (3 parts of 
duna blue and 1 part of cyanosm m concentrated watery 
solution) can be employed m the same way as opal blue 
Oelei's Osmium-Tolutdin bine Method — Very mstructive 
preparations of pelhcular structure and cihary arrangement 
are obtamed by this method Pix for 1 to 12 hours m a 



48 


cHjIophoba 


mixture of 10 parts of 2 per cent osmium-tetraoxide solution 
and 1 part of formol (as the mixture rapidly deteriorates, it 
should be prepared rmmediately before use, and fixation 
earned on inside an iron cupboard) or m osmic and acetic 
acid mixture After fixing m formol-osmium do not wash, 
but put immediately for 1 to 12 hours m potassium-bichromate- 
alum solution (potassium bichromate 2 grms , potash alum 
1 grm , distilled water 100 c c ), then wash for a short time m 
distilled water and keep for 1 to 12 hours m ammomum 
molybdate solution Aifter washmg agam m distilled water, 
stam for 2 to 4 mmutea in a 0 3 to 0 1 per cent watery solution 
of toluidm blue Then quickly dehydrate and mount m 
Canada balsam Cdia, basal granules and many other peUi- 
cular structures are stamed deep blue, while cytoplasm and 
nucleus are left uncoloured 
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Phylum PROTOZOA. 


Subphylum OILIOPHORA. 


The subphylum Chjophora is divided mto two classes, 
as follows — 


1 Provided with cilia throughout hfe , ingestion 

through a cytostome or by osmosis 

2 Ciha present only m the young free swimming 

embryos budded off from the adult Adult 
provided with suckmg-tubes or tentacles which 
serve for mgestion 


[p 49. 

Cillata Putsch , 


[p 423 . 

Suctoria Butsch , 


Class I OILIATA Butschli 


The mam features of the organisms belongmg to this class 
have been outlmed m the chapter deahng with the general 
organization and structure The class Orr.TA 'TA is distingmshed 
from the class Suctobia by the ciha, covermg the body, 
bemg present throughout hfe, and by mgestion takmg place 
through a defimte cytostome or through osmosis over the 
general surface of the body 

The class is divided mto two subclasses, PEOTOraroATA 
and EttoHiIata, as follows — 


1 Parasitic forms , without a cjrfcostome, 

uniformly cihated, and possessmg either 
two of many nuclei, the nuclei not being 
differentiated into two kinds 

2 Preshwater or parasitic forms , ^ the 

majority possessing a cytostome, some 
without a cytostome, cihation entire or 
confined to vanous parts of the body , 
nuclear apparatus showmg a differentia- 
tion into a macronucleuB and a micro- 
nucleus • 


[p 50. 

Protocillata Metcalf , 


[p 72 

Euciiiata Metcalf 
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CrUOPHOBA 


I. Subclass PROTOGILIATA Metcalf 

Parasitic forms, generally found m the alimentary canal 
of Amphibia Body oval or elongated, cylindrical or flattened, 
and covered nuth a uniform covering of ciha, arranged m 
longitudinal tows C^rtostome absent, hqtud food being 
absorbed over the whole surface Contractile vacuole absent , 
a non-contractile excretory canal present m a few species 
Two or many nnclei present, not showing any differentiation 
The nuclei are vesicular Each nucleus contams, besides 
a nucleolus, a number of large massive chromosomes or 
macrochromosomes and small granular chromosomes or 
microchromosomes In the ectoplasm there are numerous 
spherules known as oytomiorosomes, and somewhat similar 
but smaller granules m the endoplasm are known as endoplasm 
spherules Multiphcation takes place by bmary fission, 
mitotio division of the nuclei bemg followed by an obhque 
longitudinal sphtting of the organism Repeated divisions 
in multmucleate forms give nse to small mdividuals with 
a small number of nuclei These become encysted and are 
passed out mto the water by their hosts Tadpoles mgest 
these cysts and the Cfliates are set free m the rectum In the 
sprmg, by repeated divisions, nunute unmucleate individuals 
are formed, which are differentiated as miorogametes and 
macrogametes These conjugate in pairs, and the resultmg 
zygotes by contmued multiphcation of the nucleus become 
the adult multmucleate -organisms 

Metcalf (1918, 1923) has separated the Opahnids from the 
other Gihates m a separate subclass Peotociliata “ The 
Opalmidae are an offshoot from the primitive Cihata before 
the latter had acquired true bmuclearity and the subsequent 
dimorphism of nuclei ” Hartog (1906) and Neresheimer (1907 &) 
placed the Opahmds among the Flagellates, but Mmchm 
(1912), Poflem (1916), and other writers have mcluded them 
with the astomatous Cihates C^pfede (1910) clearly showed 
that the Opahnids are not closely related to other astomatous 
Ciliates, and Metcalf, as the result of his extensive studies 
on this group, separated them from the other astomatous 
Gihates and placed them m a separate subclass, m order 
to give expression to their primitive character Gatenby and 
King (1925) have, however, agam revived the claim that 
Opahna should he classified among the Flagellates, smce 
its motile organs are flagellar m nature Their claim rests 



OPAUNID-S: 


61 


on their observation that, as in Flagellates, “ the ‘ ciha ’ 
enter right into the substence of the organism, and take 
their ongm from the pecuhar grannies which exist m very 
large numbers m the protoplasm of Opalina ” (as shown 
m their figure) As agamst this observation we have the 
statement of Metcalf that the kmetoplasm is m the form of 
basal granules of the ciha, and that a network of neural fihnllas 
connects these In Protoopcdina int&sUndlis the axial fibre 
of each cihum arises from a spherical basal granule which 
hes just beneath the pelhcle l^zzenberger (1904) described 
basal granules elongated perpendicularly to the pelhcle m 
Ceped^a Icmga Metcalf found spherical basal granules m 
C longa Bhatia and Gulati (1927) foimd that m Gepedea 
metcalfi the basal granules of the ciha, which are extremely 
fine, and situated just beneath the pelhcle, are not connected 
with the endospherules that are situated deeper m the pro- 
toplasm , and the same waa also the case m Opalina coracoidea 
and Opalina ranarum 

The subclass mcludes a smgle family 


Family OPALINID^E Claus. 

divided the family mto two subfamihes, 

[Meto , p 51 
Protoofaijnin:® 
Opaxxninag Mete , 

[p 53 


Metcalf has 
as follows — 

1 Cylindrical or flattened bmucleate forms 

2 Cylindrical or flattened mnltmncleat© forms 


Subfamily PROTOOPALINIISr,® Metcalf, 1923 

Opahnids with cyhndncal or flattened body and possessing 
only two nuclei 

No members of this subfamily, which includes the genera 
Protoopalina and Zellenella, have been found m TnHia, This 
IS m accord with the previous findmgs of Metcalf Z macro- 
nuclmta has been reported by Bezzenherger m Bufo melano- 
stictus from “Asia ” The presence of a ZelleneUa m a south- 
eastern Asian toad is so strange that Metcalf questions the 
Asiatic ongm of the host He considers the possibility of 
confusion of labels or of the host m question having become 
mfected from some South Amencan Anuran Metcalf opened 
thirty-mne specimens of this toad without findin g Zellenella, 
and Bhatia and Gulati (1927) have also exammed a number 
of specimens of Bufo melanostictus, but did not find any 
Zellenella m them 
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Genus ZfiLLERIELLA Metcalf, 1923 

Zellendla, Metcalf, 1923, p 85 

Much flattened bmucleate Opalimds Nuclei large, about 
10/u^ in greatest diameter, with few macrochromosomes, 
4 to 10 so far observed Mierochromosomes equal or about 
equal m number to the macrochromosomea 

1 Zelleriella maoronucleata (Bezzenberger), (Fig 1 ) 

Opahna macrvnudeata, Bezzenberger, 1904, pp 163-6, figs 14, 16 
Zelhrtella macronudeata, Meteiilf, 1923, pp 117—9, figs 82, 83 

Form ovoidal Nucleus spherical, diameter of restmg 
nucleus 12 p Cdia uniform, close, length of ciha 4/x 



Fig 1 — Zdlenella niacronitcleala (Bezz ) 

(After Bezzenbeiger ) 

jyimensions — ^Length 63 ft, width 40 fi , thickness of body 
30 ft 

Bemarks — The chromatm m the spherical, restmg nucleus 
IS in the form of two or three large plaques at the surface of 
the nucleus, while the rest of the nuclear contents show a finely 
reticulate structure Bezzenberger has figured stages of 
mitosis m daughter organisms 
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Habitat — Rectum of Bufo melanostictus Schneider Asia 
(exact locality not cited by Bezzenberger) Metcalf has 
expressed doubt as regards the assigning of this ZeUerieUa 
to Bufo melanostictus from Asia ” 


Subfamily OPALINlNiE Metcalf, 1923 

Opalimds ivith cylmdncal or flattened body and possessmg 
many nuclei 

This subfamily is iveU represented m Indian frogs and toads 
Key to Indian Genera 

1 Form cylmdrical, circulax m cross section Cepedba Mete , p 63 

2 Form flattened, ellipsoidal m cross section Opaltna Purk & Val , 

[p 60 


Genus CEPEDEA Metcalf, 1923 

Gepedea, Metcalf, 1920, p 136 , 1923, p 137 , Wenyon, 1926, 
p 1153 , Colltms, 1926, p 401 , Bhatia & Qiilati, 1927, p 89 , 
Reichenow, 1929, p 1164 

Multmucleate Opalimds that are circular or nearly so m 
cross-section, or at least not uniformly flattened throughout 
the body 

The genus Gepedea is cosmopohtan, except that it is at 
present not known from Australasia or north-eastern North 
Amenca Discussmg the geographical distribution of the 
species of this genus Metcalf comes to the conclusion that its 
place of origm was probably India or some portion of the 
India-Ceylon-Madagascar-'A&ica bndge “ Two-thirds of the 
known species of Gepedea are from the Eastern Hemisphere, 
a fact which is some mdication that the genus arose m the 
east This seems the more true,^mce we have so scant data 
from Southern Asia Probably the hst of eastern species 
would be considerably mcreased if we knew the southern 
Asian forms ” (Metcalf, 1923, p 336) Agam, on p 345 of his 
work Metcalf observes, “ It is unfortunate that Indian Anura 
have been so httle explored for Opalimds, for thorough 
knowledge of southern Asian Opalimds might give hght 
upon the presence of a member of this group of Cepedeas 
m the Seychelles ” 

Bhatia and Gulati (1927) exammed only Bufo melanostictus 
from Lahore and Bufo macrotis from Sialliot m the Punjab, 
and found three new species of Gepedea, two m the first and 
one m the second host No species of this genus were found 
to occur m the three species of Rana, viz , R tignna, R cyano- 
phlyctis and R hexadactyla 
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Key to Indian Species 


1 (3) With a pomted spine like projection 

at the anterior end 

2 Body tnaxvgvilar m cross section 

Posterior dnd bluntly rounded 

Length 82 ^ 

3 (1) Anterior end Tsothout a spine like 

projectioti. 

4 (5) Body greatly elongated, anterior end 

rounded , posterior tapering to a point 
Length 200-1000 pt, 

6 (4) Body not greatly elongated 

6 (9) Body cylindrical 

7 (8) Sides of the body curved Anterior 

end rounded, posterior pomted 

Length 71-108 /x 

8 (7) Sides of the body straight Antenor 

end presenting a vacuolated appear- 
ance, poBtenor end rounded or some 
tunes pomted Length 125-440/1 

9 (6) Body ovoid or fusiform 

10 (11) Body ovoid, antenor end broad and 
rounded, postenor end slender and 
tapermg Nuclei only four or five 
Length 82 p, 

11(10) Body fusiform 

12 (13) Body subcylmdrical, both ends 

rounded or antenor end less pomted 
than the postenor Length 3 ^260 /i 

13 (12) Both ends pomted 

14 (15) Posterior end dravm out into a sharp 

point Length 64-89 /t 

15 (14) Postenor end not drawn crut into a 

sharp pomt Length 51-21 8 /t 


2 


tP 

C punjahcneiB'Bh &G, 
4 


G lortgu Bezz , p 65 
6 
T 


[P 

C meicalfi Bh & G , 


[p 60 

C ihiaqi d© Mello, 

10 


ip 6^ 

C lanceohzta Bozz , 

12 


[de Mello, p 60 
C eubcyltndi^tca 
14 

IP 68 

C etalkotilBh &G 

[de Mello, p 68 
C scychellenms ang^ista 


2 Cepedea lanceolata (Bezzenberger) (Fxg 2 ) 

Opahna lanceolata, Bezzenberger, 1904, pp 165-6, pi xi, fig 7 
Cepedea tanceolaia, Metcalf, 1923, pp 137-8, figs 102, 103 

Body ovoid, with antenor end rounded and posterior end 
elongated into a slender tapering pomt Nuclei large, 
irregularly spherical , generally four, rarely five m number, 
lymg one behind the other m an axial row , diameter of nucleus 
7 p Ciba fine and close , length of ciba 2/x 
Dimensions — ^Length 82 /x, width of body 22 /x 
Kemarhs — ^The nuclei are quite large and the number of 
macrochromosomes quite small for a Cepedea Metcalf 
thinks that m the size of its nuclei and the number of its 
macrochromosomes C lanceolata is more like the Proto- 
opalmas than are other CJepedeas, and may well be a transitional 
species between the two genera 
Habitat — ^Rectum of Rana esculenia Lmn var chinensts 
Osborn Asia (exact locahty not cited by Bezzenberger) 
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3. Cepedea longa (Bezzenberger) (Fig. 3.) 

OjKtlifUi longOf B6zz©n'b6rg6r, 1904, pp. 167—8, pi- xi, fig 11^ 
text-figs 18—20 

Cepedea Tonga, Metcalf, 1923, pp 168—70, fig 137 
"^Cepedea de Mello, 1930, p 966, fi^ 14—24, 19310, p 1184, 

1931 b, pp 1443-6, pi xxxvm, figs 14-24 

Body greatly elongated, rounded m front and tapering 
posteriorly to a rounded point, anterior end flattened , body 


Fig 3 



Fig 2 — Cepedea lanceolata (Bezz ) (After Bezzenberger ) 

Fig 3 — Cepedea longa (Bezf~) (After de Mello ) 

broadly elliptical in cross-section^ Endoplasm \vith a thick 
central zone of closely compact alveoh, contrastmg strongly 
with a thm and loose peripheral zone Nuclei spherical or 
eUipsoidal, with a diameter of 4 6-7 Ciha of moderate 
length 


t prefixed to a reference indicates that the record of the species 
from India Burma or Ceylon is based on this reference 
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Dimensions — ^Length 200-1000/^, usually 4S0-515fjt. , "widtli 
52-76 /It 

JRemarks — ^Bezzenlserger descnbes the basal granules of 
cilia as very slender elongated rods, which is exceptional for 
Opalinids Metcalf finds that his specimens are larger, 
have more elongated and smaller nuclei, and the basal granules 
of ciha are spherical or nearly so 

Habitat — ^Rectum of Eana hmnochans Wiegmann Asia 
(exact locality not cited by Bezzenberger) Intestine of 
Ehacophorvs maculatus Nova Goa 


4 Cepedea metcalfl Bhafaa & Gulati (Big 4 ) 

"tCepedea meiadfi, Bhatia & Gulati, 1927, pp 89—91, fig 1 

Body form vanes much m smaller and bigger forms, but 
mtergrades are present Contour of the body not a straight 


Pig 5 



Pig 4 — Cepedea meicalji Bh & G (After Bhatia and Gulati ) 

Pig 6 — Cepedea punjtAensrs Bh & G (After Bhatia and Gulati ) 
Pig 6 — Cepedea seychellensts var angusta de Melio (After de Mello ) 


cylmder, bub the sides are curving m and out shghtly Anterior 
end rounded, postenor drawn to a pomt In smaller mdi- 
viduals body pomted at both ends, but postenor end much 
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narrower and tapenng Ciliation fine and close Nuclei 
many and rounded in form 

Dimensions — Length firom 7 1-108 p 

Remarks — ^The peUicle is a fairly thick membrane and 
exhibits longittidmal grooves running somewhat spirally 
These grooves are demonstrable with difficulty, and the cihary 
rows are set m them The outer layer of ectoplasm is homo- 
geneous and does not show any alveoh, reticulations or 
granules The basal granules of the ciha are extremely 
fine, he m this outer layer just beneath the pelhcle, and are 
so close set as to make the peUicle appear a thick membrane 
imder the lower powers of the microscope The basal granules 
are umted by extremely fine threads both longitudmally 
and transversely The mternal layer of the ectoplasm has an 
alveolar structure, the alveoh being bigger than those of the 
endoplasm There are no ectoplasm spherules m this layer 
The endop asm is alveolar and the alveoh are smaller than those 
ot the inner layer of the ectoplasm Besides the numerous 
latge, rounded nuclei m this region, there are other spherules 
of a smaller size which are more deeply stammg Each of 
these latter has an outer thick wall bounding a clear area 
The endoplasm is also dotted over with innumerable darkly- 
stauung granules, which may be described as “ cytomicro- 
somes ” The cdia are small, fine and close set, and are 
arranged m longitudinal rows running parallel to the margin 
of the body 

Even the biggest examples of this species are smaller than 
the small specimens of Cepedea pulchra javensis There are 
many rounded nuclei In the restmg nucleus the nuclear 
membrane is of appreciable thickness Chromatm may be 
m the form of a smgle big mass or several smaller masses 
connected by threads, and a number of rod-hke masses lymg 
just withm the nuclear membrane When dividing, the 
nucleus elongates, a constriction appears m the middle and 
deepens tdl the two halves are practically separated The 
nuclear membrane does not disappear m the process, and for 
a time the two daughter nuclei remam connected by a thread- 
like portion denved from the nuclear membrane 

Habitat — ^Rectum of Bufo melanostictus Schneider Punjab, 
Lahore 


5 Cepedea punjahensis Bhatia & Gulati (Fig 5 ) 

\Ceptdea punjabensis, Shatia & Gulati, 1927, pp 91—2, fig 2 

Form oval, Avith a sharply pomted spme-hke projection at 
the anterior end Body piilled out along three planes so as 
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to appear triangular in crose-section Greatest ■width m 
front of the middle of the body, narrower postenorly Posterior 
end bluntly rounded Ciliation fine and close Nuclei 
many and roimded 

Dirmimons — ^Length about 82/*, 

Bemarhs — The layer of ectoplasm is thinner than m 
C metcalfi, but is well marked off from the endoplasm, which 
has an alveolar appearance There are a large number of 
rounded nuclei Also contamed in the endoplasm m great 
abimdance are darkly-starmng spherules and mmute granules 
The cilia are fine and close-set The basal granules are hardly 
visible Over the general surface of the body the cilia are 
arranged m longitudinal rows 

Tins npecies has some resemblance to C pyilchra javensis 
m its general form, but the specimens are smaller than those 
of C pulchra or its subspecies, and the form is not considerably 
flattened as m that species 

Habiiat — ^Rectum of Bufo melanoatictiis Schneider Punjab, 
Lahore 


6 Cepedea seychellensis var angusta de MeUo (Pig 6 } 

^C&pedea aeychellensw vor angustat de Mello, 1932, pp 96-7, pi xu, 
fig 16 , pp 106, 124, pi 3011, fig 6 

Form regularly fusiform, "with the postenor pole dra-wn out 
Body consistmg of a peripheral zone of loose alveoh and 
a central zone of small and closely crowded meshes, ■mith 
numerous roimded nuclei irregularly dispersed m it Diameter 
of nuclei 3-3 5[jl 

Dimensions — Mimnum 60/i by 21 /x, maximum 218/i by 
39 /i, usually between 86-176/x m length 

Bemarks — ^The dimensions of the form encoun'tered m 
Bana tigrina are smaller than those found m Bufo mekmo- 
stictus and quoted above The eighty-two mdi'vuduals 
measured by de MeUo were mostly between 76— 110 /x m length 

Habiiat — ^Intestme of Bufo melanostictus Sohneider and 
Bana tignna Daud Nova Goa 


7 Cepedea sialkotl Bhatia & Gulati (Fig 7 ) 

^Cepedeu eialLoH, Bliatia & Gulati, 1927, pp 92-3, fig 3 

Body has an oval, cyhndncal form, pomted at both ends, 
postenor end tapermg to a pomt Greatest width of the body 
m front of the middle Cdiation fine and close Nuclei 
numerous, roimded or oval 
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Dimensions — ^Length o4-89/ii 

Remarks — ^The structureless region below the pellicle is 
hardly defined The inner layer of the ectoplasm also is not 
well difierentiated The endoplasm has a granular appearance 
The bigger specimens contam fewer nuclei than the smaller 

Fig 9 



Fig 7 — Gepedea aidlkott Bh & G (After Bhatia and Gulati ) 

Fig 8 —Gepedea etibcyltndnca de Mello Cilia not shown in th" 
figure (^ter de Mello ) 

Fig 9 — Gepedea thxagz de Mello (After de Mello ) 

ones The nuclei vary m size The nuclei showing division 
seem to be drawn out mto two pomts, with the ohromatm 
gathered at the poles The ciha are fine and close-set and 



60 


OHiIOPHORA 


are arranged m. longitudinal rows on the surface of the body 
Basal granules are not distinguishable 
Habitat — ^Rectum of Bufo macrotis Boulenger Punjab, 
Sialkot 

8 Cepedea subcylindnca de Mello (Fig 8 ) 

'\Cepedea subcyhndnca, de Mello, 1932, pp 93-6, 120, 124, pi vii, 
fig 13 

■\Opahna subcylindnca, de MeUo, 1932, pi xii, fig 13 

Form elongated, fusiform, the antenor pole m general less 
pomted than the posterior pole Many variations from this 
form have been seen, the antenor pole m some examples 
being blunt and rounded and the postenor xiole havmg some- 
times the same disposition, so that the organism looks like 
a regular cylinder Diameter of the nucleus 2 5-3 5/x, 
DimensioTis — Miiiimum 35 p. by 15 [i, maximum 250 p. by 
80 [jb, usually between 80-185^ m length 
Habitat — Ihtestme of Bufo melanostictm Schneid Nova 
Goa 

9 Cepedea thiagi de Mello {Fig 9 ) 

"^Cepedea ihtagi, de Mello, 1930, pp 955-6, figs 26-31 , 1931 a 
p 1184, 1931 6, p 1445, pi xxwm, figs 26-31 

Form cylmdncal, with the postenor pole rounded or some- 
times pomted, antenor pole with alveoli loosely arranged 
m such a manner as to present a smgle vacuole surrounded 
by a compact zone Numerous nuclei, 4-5 ft m diameter 
Dimensions — ^Length, minimum 126ft, maximum 440ft 
Habitat — Intestme of Rhacophoms macuJatus Gray Nova 

Goa 


Genus OPALIMA Purkmje & Valentm, 1835, 
emend Metcalf, 1923 

Opahna, Purkmje & Valentm, 1835, p 43 , Englemann, 1876, 
p 574, Zeller, 1877, p 362, Hickson, 1901, p 404, Metcalf, 
1909, pp 195-376, pla xiv-xxvm, Mmchm, 1912, pp 439, 
452-4, Metcalf, 1920, p 136, 1923, p 176, Hegner&Taliafeiro, 
1924, pp 383, 410, Wenyon, 1926, p 1163, Colkms, 1926, 
pp 374-5, 401, Reichenow, 1929, pp 1164-5, Thomson So 
Hobertson, 1929, p 276 

Multmucleate Opabmds with uniformly and much flattened 
body 

Accordmg to Metcalf two suhgenenc groups, not sharply 
marked off from each other, can be recogmzed, namely, 
the obtngona-hke species, Opalivse angustse, which are m 
general oblanceolate m form, and raiiarum-hke species, 
Opalime latm, which fute more rounded 
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1 ( 12 ) 

2 (5) 

3 (4) 

4 (3) 

5 ( 2 ) 
6 ( 11 ) 

7(10) 

8 (9) 

9 (8) 

10 (7) 

11 ( 6 ) 

12 ( 1 ) 

13 (14) 

14 (13) 

15 (16) 

16 (15) 


Key to Indian Species 


More or less rounded m form 

Posterior end of the bod}’' with a 
pointed spur 

Form ovoid, asyminetncal 

Form oval, broader, and with a pro- 
portionately longer and more curved 
posterior beak 

Posterior end of the body broadly 
rounded 

Anterior end of the body distinctly 
narrower than the posterior end 
Width always greater than half the 
length 

Form oval 

Central medullary zone does not show 
the alveoh crowded together m longi- 
tudinal columns 

Central medullary zone shows the 
alveoh crowded together m longi- 
tudinal columns 

Form ovate Dorsal surface with two 
or four ridges 

Anterior end only sbghtly narrower 
than the posterior end Width less 
than half the length up to two thirds 
the length 

Body oblanceolate in form 

Form strongly curved, with Jong, 
slender, rod like endospherules 

Form not strongly curved, without 
rod-hke endospherules Anterior por- 
tion of the body thrown mto a 
number of folds or ridges 

Body about 4 to 5 times as Jong as 
broad 

Body about twice as long as broad 


2 

3 [p 61 

O coracoxdea Bezz , 

[w Bh & G , p 62 
O coracoids lahorm\* 

6 


7 

8 


O lata Bezz , p 64 

[p 65 

O latacordatadeMello^ 
O phcata Ghosh, p 65 


[p 66 

O ranarum (Ehrbg ), 
13 

^ [p 70 

O virgida Dobell, 


16 

[p 68 

O scalpnformts 
O tnangularts Ghoah, 
[p 68 


10 Opalina coracoidea Bezzenberger (Rg 10 ) 

Opaltiia coracotdm, Bezzenberger, 1904, p 166, pi xi, fivs 8. 9 
Metcalf, 1923, pp 234-5, fig 209 e > 

'\Opahna coracoidea, de Mello, 1932, pp 118-9, pi xiv, fig 4 

Form verjr flattened, ovoid, asymetrical Posterior pole 
in the form of a pomted spur Numerous nuclei about 3 5u, 
m diameter 

Dimemions — ^204/u. by 120 /u (Bezz) 82-136p, b 3 ’- 45-81/x 
(de Mello) ^ 

Bemaris — ^De Mello in his examples found the nuclei to be 
elbptical and measurmg 4-5 /x by 3 88—4 5[x, 
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Fig 10 — Opaltna coracotdca Bezz Ciha not shown 
m the figures (After de Mollo ) 

Habitat — Intestine of Bana cyanophlyctis Schneid Nova 
•Goa 


11 Opalina coracoidoa aubsp lahonensis Bhatia & Gulati 
(Fig 11) 

Opalina coracoidea, Bezzenberger, 1904, p 166, pi si, figs 8 9 
Opaltna coracoidca, Metcalf^ 1923, pp 234-6, fig 209 
'fOpaltna coracotdca lahonensis, Bhatia & Gulati, 1927, pp 93-6, 
fig 4 

Form oval, about 1^ to 2| tunes as long as broad, with sharply 
pointed posterior end bent to one side Broader and with 
a proportionately longer and more curved posterior beak than 
in the typical species The greatest •width is usually near 
the posterior end, but some individuals are broadest m the 
anterior half of the body 

Dimensions — ^Length 117-231/i, width 48-14:8p 

MermrJcs — ^Bezzenberger (1904) described Opalina coracoidea 
from Bana cyanophlyctis from “Asia ” Metcalf was not able 
to get any matenal of this species Bhatia and Gulati (1927) 
recorded the species from two new hosts, viz , Bana tigrina 
and Bnfo mel^nostictm Opalina coracoidm is abundantly 
found m Bana tigrina, and may be regarded as the commonest 
Opahmd m this host 

Thd characteristic feature of O coracoidea is that the poatenor 
end of the body is sharply pomted and beaked, the beak bemg 
bent to one side O ^aponica also shows a beaked end, but 
tlie beak is much less developed The specimens found by 
Bhatia and Gulati were broad, -with a proportionately longer 
and curved beak In the outhne of the body, measurements 
of length and breadth, and dimensions of the beak their 
specimens differed markedly from the typical form of O cora- 
coidea Bezz , and on account of these differences they described 
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it as a new subspecies , they have given a full description 
of its structure and hfe-history 

The usual layers of the body, viz , the pelhcle, the outer ecto- 
plasm, the inner ectoplasm, and the endoplasm are recognizable, 
but the ectoplasm is not so thick as mdicated by Bezzenberger 
for 0 coracmdea The ciha arise from spherical basal granules 
situated just beneath the pelhcle and connected with each other 
by fine fibres The ciha are long and fine and arranged m 
longitudinal rows There is a large number of nuclei Each 
restmg nucleus contains four large chromatm masses just 
inside the nuclear membrane and one or more karyosomes 


Fig 11 Fig 12 



Fig 11 — Opalina coracotdea laTiorien^is Bh & G (After 
Bhatia and Gulati ) 

Fig 12 — Opalvna l<ita Bezz (After Bhatia and Gulati ) 


Ijong m the centre Smaller chromatm particles are also 
present at the nodes of the achromatm network The mitosis 
IS of the usual type The chromatm resolves mto a number 
of chromosomes which arrange themselves m a hnear manner 
on the spmdle-fibres A constriction finally appears m the 
middle of the elongated nucleus, and the daughter nuclei 
separate Besides the nuclei there are many spherical or 
elongate oval masses called endospherules m the endoplasm, 
and other much more minute, darldy-staimng granules, known 
as cytomicrosomes, are found abundantly 

The full-grown mdividuals divide by longitudmal or oblique 
fission, but the beaked end is always mvolved m such a division 
The two daughter Opahnas, after separation, exhibit for 
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a time a broad anterior end, and are narrowed and drawn 
out posteriorly mto a fine tail, which appears to be a simple 
contmuation of the body , but as the mdividualB grow 
in size the tail-end assumes a beak-shaped appearance 

By rapid and repeated divisions smaller individuals, each 
with only two or three nuclei, result These become encysted, 
and such infection cysts, passmg out with the faices, are 
readily devoured by other tadpoles or frogs Cysts were found 
in the stomach and duodenum of a fi-og On the cyst-wall 
bemg dissolved minute mdividuals screw themselves out 
These mdmduals possess two or more nuclei and a number of 
chromidial masses lymg close to them Having escaped from 
the cysts they divide mto as many parts as there are nuclei, 
and thus form unmucleate gametes The gametes m this 
species are nearly similar In conjugation they are seen to 
approach each other either by their tad or by their anterior 
ends, he parallel to one another, and then fuse Copulation 
cysts were not found, and development of zygotes mto full- 
sized Op^*-lmas was not followed 
Habitat — ^Rectum of Sana tigrina Daud and Bufo melano- 
stictus Schn6ider Punjab, Lahore 


12 Opalina lata Bezzenberger (Fig 12 ) 

Opalina lata, Bezzenberger, 1904, pp 16&-7, pi s.i, fig 10 Metcalf, 
1923, p 238, fig 213 

■^Opahna lata, Bhatia & Gulati, 1927, pp 97-8, fig 6 
^Opalina lata, da MeUo, 1932, pp 117 

Form oval, anterior end narrower, posterior broadly rounded 
Rows of cilia extraordmanly close together Nuclei very 
numerous 

Dimensions — Length of b6dy 260-300 /x, width 180-224: fx. 

Remarks — ^The anterior half of the body is more or less tri- 
angular The greatest width is about the middle of the body 
Some specimens of 0 ranarum approach this species m form, 
but the relative proportion of the length of the body to the 
breadth is never 2 1, as it is m 0 ranarwm In 0 lata the 
breadth is always greater than half the length, and is very 
nearly equal to it m some examples Bezzenberger gives 
0 3 mm as length and 0 18 mm as breadth, but specimens 
found at Lahore were usually shorter and broader De Mello 
gives OOfjL by 40/i. as the minimum and 160/a by SO/x as the 
maximum dimensions, usually- the length of his specimens 
bemg between 120-140 /x His specimens were thus markedly 
smaller than is generally the case for the species The rows 
of ciha are extraordinarily close together and the ciha are very 
close-set m the rows The nuclei are very numerous and smaller 
than those of 0 ranarum 
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Habitat — Rectum of Rana Itmiwcharis Wiegmann and 
R hexadactyla Lesson Asia (exact locality not by 

Bezzenberger) , R hexadactyla Lesson Punjab, Lahore , 
mtestme of Rana limnocharis Wiegman Nova Goa 


13 Opalma lata van cordata de^ello (Fig 13 ) 

^Opolina lata var cordata, de Mello, 1932, pp 114-16, 118, pi xiv, 
figs 2, 3, & 6 

Form oval, with the anterior end narrower and posterior 
end broader and roimded Width usually greater than half the 
length Body shows a fine membrane, a cortical zone, and 
a central medullary zone formed of alveoh closely crowded 
together The disposition of these alveoh m longitudmal 
columns or bundles is characteristic of the variety, bands 



lag 13 — Opalinalata var cordata do Mello a, dividing forms 
Cilia not shown in the figures (After de Mello ) 


of closely crowded alveoli altematmg with bands of loose 
and colourless alveoh Nuclei rounded or oval, generally 
elhptical , diameter of nuclei 2-5 /x 

DimeTtsions — ^Minimum 30 /a by 20 /x (yoimg forms), maxi- 
mum 34QfL by 170/1., usually between 150-245 /x m length 
Habitat — ^^testme of Rana malabarica Tsch and R cyano- 
phlyctis Schneid Nova Goa 


14 Opalma plicata Ghosh (Fig 14 ) 

■fOpaZtnopZtca/o, Ghosh, 1919 6, p 102, figs 3,4, 1921, p 6 

Body broadly or elongately ovate (shghtly longer than broad), 
tapermg and roimded anteriorly, wide and rounded posteriorly 
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Dorsal surface mm two or four ndges, two of whicli are nearly 
parallel and extend ftom near the anterior end down to each 
side posteriorly , sometimes m broader forms two ndges of 
one side may be absent Numerous nuclei 



Habitat — Intestme and rectum of Bufo melanoBtictus 
Schneid Calcutta 


15 Opahna ranarum (Ehrenberg) (Fig 16 ) 

JBursana ranamm, Ehrenberg, 1831, p 110, 1836, p 164, 1838, 
p 330, pi XXXV, fig 7 

Opahna ranaruniy Purkinje & Valentm, 1836, pp 43, 59 , Dujardm, 
1841, pp 462, 463, pi xui, fig 13 , Claparddo Laclunann, 
185eU61, p 374 , Stem, 1859 6, p 37, 1867, pp 10-11,24 
Bursanu ranarum, Rajsr Lankester, 1870, p 148, pi ix, fig 9 
Opahna ranarum, Engelmaim, 1876, pp 674-7, pi xxi, figs l-i6 , 
Zeller, 1877, pp 353-65, pi xxm, figs 1-26, Kent, 1880-2, 
pp 659-60, pi XXVI, figs 1-9, 20, pi xxxi, fig 19 , Butschli, 
1887-9, pp 1718-19, pi Ixv, fig 8, or-h , Schewxakofi, 1896, 
p 393, pi VI, fig 153 Loewenthal, 1904, pp 387—90, figs 1-10 , 
1909, pp 115-20, 1 fig , Metcalf, 1923, pp 222-4, figs 197-8 , 
Kmg & Gatenby, 1926, pp 217—19, pi xxi , Wenyon, 1926, 
pp 1164—7, figs 488-9 

^Opahna ranarum, Bhatia & Gulati, 1927, p 96, fig 6 
Opahna ranarum, Reichenow, 1929, pp 1159-65, figs 1146-6, 
1148-51 

'\Opahna ranarum, doMello, 1932, pp 98-100, 124, pi xu, fig 17, 
pp 103-5, pi xui, fig 4, p 118, pi XIV, fig 6 

Form vanable, generally oval, anterior end bemg a httle 
narrower than the posterior, which is broadly rounded Length 
of the body one and a half to three tunes the mdth 
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Dimensiom — ^Minimum 80^ by 27 /i, maximum 299yx by 
105 /i, usually between 120-190/i m length , diameter of 
nucleus 3/u. 

Remarks — ^Both 0 ranarum and 0 coracmdea are usually 
found mhabitmg the rectum of Rana cyanophlyctts Generally 
m these infections there are a few specimens of 0 coracoidea 
along with a very much larger number of O ranarwm 

The ectoplasm is thick The pelhcle and the basal granules 
from which the cdia anse are distinctly seen The anterior 
edge of the body is specially thickened The cdia are fine 



Fig 16 — Opaltna ranarum (Ehrbg ) (After Bhatia & Gulati ) 


and close-set and arranged m longitudmal rows The cihary 
hnes run m contmuous spirals on the two surfaces of the 
flattened body 

The endoplasm has the usual structure The nuclei are 
numerous They all show one or more massive clumps oF 
chromatm lymg withm the nuclear membrane These masses 
are seen to be connected by fine chromatm fibres formmg 
a network The nuclei and the endospherules are specially 
crowded together m the anterior region of the body 

Habitat — ^Rectum of Rana escuhnta, Bufo cineretts, and 
Bufo variabilis Asia (exact locahty not cited by Bezzen- 
berger) , rectum of Rana cyanophlyctts Schneider Punjab, 
Lahore , mtestme of Rana tignna Baud , R cyanophlyctts 
Schneider, and Bufo melanostictus Schneid Nova Goa 
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16 Opalma scalprifonnis Ghosh (Fig 16 ) 

(■OpaJinoicaZ^in/omts, Ghosli, 19196,p 103, fig 5, 1920 6, pp 78-84 
2p]B , 1921 o,,p 6 

Opahna ohtngonoidea forma phcata, Metcalf, 1923, p 185, fig 164 
■^Opahna scalpnformxs, de MeUo, 1932, pp 97-8, pi xii, fig 16 
\Opahna ohtngonoidca formB. phcata, de Mello, 1932, pp 123—4 

Body elongated cylindrical, antenorly rounded, postenorly 
narrower Anterior portion of the body thrown into a variable 
number of longitudmal folds or ndges 

Dimensions — ^Minimum 97)ti by 23 /i, maximum 350^ by 
75 /a, usually between 140 p. and 275 p. m length Diameter 
of nuclei 3-3 6/x 

Remarks — Ghosh (1919) described O scalpnformis as a new 
species, with the following ibnef description, and later (1920) 
described its cytology more fully — “ Body elongated, about 



Fig 16 — Opahna scalpnformis Qhosh Cilia not shown 
in the figures (After de Mello ) 

4 to 5 times as long as broad, Ibeing flattened at the antenor 
end with a truncate edge, four sided (in transverse section) 
m the anterior half or so, and cylmdrical and shghtly tapenng 
to a blunt point posteriorly , the four ndges m the anterior 
portion of the bod^y run in a shghtly spiral curve postenorly, 
450 that the animal appears twist^ round the long axis , 
numerous nuclei ” De MeUo (1932) has studied the form 
more fully, and has given the measurements and figures of 
a number of mdividuals He identifies it with 0 obtrigonoidea 
forma phcata Metcalf, 1923 

Habitat — ^Intestme and rectum of Bufo melariosttctvs 
Schneid BengaIi, Calcutta , mtestine of Bufo melanosttctua 
Schneid Nova Goa 


17 Opahna triangularis Ghosh (Fig 17 ) 

"^Opahna irxangularis^ Ghosh, 19196, p 102, figs 1, 2, 1921 o, p 9 
Opalma obtrigoncndeaf Metcalf, 1923, pp 177—85, figs 143-53 
^Opahna triangularis^ de MeUo, 1932, pp 95-6, pi xu, fig 14 
'\0palina o6fn^(moidca, de MeUo, 1932, pp 122^ 

Body oblanceolate, more or less rounded and widest an- 
tenorly, narrow and tapenng postenorly, one margm of the 
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body convex, the other concave Differentiated from 
0 obingona by its greater diversity m form, not only between 
different infections, but between different mdividuals m a single 
infection, and by the small size of its nuclei Diameter of 
nuclei, 3-4 /a 

Dimensions — ^Minimum 85 /a by 40 /i, maximum 390 ya by 
175 ya, usually between 150 and 300 ya m length 

Remarks — Ghosh (1919 b) described O triangularis as a new 
species, giving a bnef description, whifch is quoted below, as it 
IS pubhshed-jn a journal which is not easdy obtamable — 
“ Body flat|6hed, leaf-hke, tivice as long as broad or less. 



Fig 17 — Opalina tnangulaiis Ghosti Cma not shown 
in the figures (After de Mello ) 


Widest m the anterior body-half , one side nearly straight, and 
other strongly convex, giving the appearance of two curved 
sides meeting at the mdest part of the body , anterior end 
rounded and m the same hne Avith the straight side , posterior 
end tapermg and roxmded , numerous nuclei De Mello 
(1932) has studied the same form more fully, and given the 
measurements and figures of a large number of mdividuals 
After identifymg his form with O triangularis Ghosh, he has 
latej come to the conclusion that both his form and that met 
with by Ghosh belong to the same species as O obirigonotdea 
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Metcalf, 1923 The name 0 trtangiUarzs Ghosh must be 
given priority over 0 obtrigonoided Metcalf described many 
vaneties, and 0 tnangulans shows the closest resemblance 
with the one described from Bana ptpiens (Metcalf, 1923, 

Habitat — ^Intestme and rectum of Sufo imUnostictus 
Schneid Bengal, Calcutta , mtestme of Bufo rmlanostictus 
Schneid Nova Goa 


18 Opalina virguls Dobell (Fig 18) 

'\Opahna mrgtda, Dobell, 1910, p 76, pi u, fig 17 
Opakna inrjMJa, Metcalf, 1923, pp 202-3, fig 171 
'YOpalma virgida, de Mello, 1930, pp 962—6, figs 1—13 , 1931o, 
p 1184 , 1931 b, pp 1442-3, pi xxxviu, figs 1-13 , 1932, 

pp 92-3, pi XU, fig 12 

Body-form strongly curved, long and slender or broader 
and shorter, with the greatest width m the antenor half 



posterior end always narrower and rounded Nuclei many, 
large, spherical , diameter of nucleus 4 6-5 6/x Cytoplasm 
with large number of elongated, slender endospherules, which 
he with their long axes transverse to the length of the body 
and parallel to its surface Cdia fine, close, and moderately 
long 
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Dimensions — Length of body 38-380^, usually between 
100-200 /X, width 13-86 jLt, at the broadest part of the anterior 
portion 

BernarLs — ^Metcalf considers the occurrence of O virgula in 
Polypedates (*) maculatiis from Ceylon as a most surpnsmg 
occurrence which needs careful scrutmy With the exception 
of Opalina virgvla, the Ceylonese form, the uirgrtda-hke species 
are so similar to obtngona-^ikB species, both in structure 
and distribution, that they may be treated together as one 
group 0 mrgvla is demarcated by its long, slender, rod-like, 
endoplasnuc plastids Metcalf is mchned to beheve that it 
should be regarded as distmct m ongm from the other OpaZtme 
angust^, and that it probably arose mdependently from some 
Cepedea 

Habitat — ^Rectum of Polypedates {Rhacophonis) macvlatus 
(Gray) Ceylon, Perademya , Nova Goa , mtestme of Bufo 
melanostictus Schneid Nova Goa 
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II Subclass EUG ILIATA Metcalf * 


The subclass Euchjcata includes Ciliates which show the 
charactenstic nuclear dimorphism, a macronucIeuB and 
a micronucleus being always present 
The shape of the body vanes considerably it may be 
ovoid, elongate, dorso-ventrally flattened, or bell-shaped 
The forms are free-swimming or attached by means of a stalk 
The majonty of them possess a mouth or cyfcostome followed 
by an oesophagus or cytopharynx leadmg mto the endoplasm 
Very often the cytostome is situated at the end of a groove 
or depression known as the peristome The ciha are uniformly 
distributed over the body or are restricted to particular 
areas By fusion of adjacent ciha either stout processes, 
known as cim, or membranes may be formed In a large 
number of forms special adoral cilia are arranged m a spiral 
manner m front of the cytostome and are contmued mto the 
cytopharynx as ciha or as membranes In one group of 
parasitic Cihates the cytostome is absent 
The subclass is divided mto the following four orders — 


1 Body uniformly covered with cilia, oi 

cdia limited to certain areas No adoral 
zone of spirally arranged cilia 

2 Penstome provided with an adoral zone 

of spirally arranged cilia 

3 (6) From its starting point at the antenor end 

of the bodj the adoral zone turns to the 
right 

4 (5) Entire body, or at least the ventral surface, 

covered with cilia 

6 (4) Entire body not co\eTed with ciha 
Adoial zone not formed of distinct 
meml ranelles 

6 (3) From its starting point at the antenor end 
of the body the adoral zone turns to the 
left , Body not covered by ciha except 
for a postenor cihar> wreath, which 
may (be temporarily or permanently 
present 


Holotricha, p 73 

3 

4 

Splrotncha, p 209 
Chonotrlcha, p 422 


Perltrlcha, p 393 
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I Order HOLOTRICHA Stein. 

The order Holotbicha includes forms m which the body 
IS uniformly covered with ciha arranged m longitudmal 
rows, or the ciha may be restricted to certam areas Cyto- 
stome usually present (absent only m Astomata), and may be 
tenmnal, subtermmal, or somewhere on the ventral surface 
or the right side Cytostome may be a simple openmg leading 
to a tubular cytophar3mx, not provided with special ciha 
or membranes (Gymnostomata), or the cytopharynx may be 
provided with free ciha (Tbiobeostomata) or ivith membranes 
(Hyjvienosxomata) Some forms bear a contractile proboscis 
Spmes and caudal filaments are present m some forms 
Nutrition is holozoic, or parasitic (m Astomata) Reproduction 
hy transverse fission Encystment common Found in 
fresh water, brackish water, or, less commonly, in sea water 
Some forms are parasitic 


Identification Table of Suborders 


1 (6 or 9) 

2 ( 3 ) 

3 (2) 


4 (6) 

6 ( 4 ) 

6 (1 or 9) 

7 (8) 


Qytostome present 

Cytostome kept closed except at the 
moment of mgestion, not provided with 
ciha or membranes , cytophar 3 mx 
simple or supported by a rod appara- 
tus , peristome usually absent 
Cytostome permanently open, provided 
With cilia or membranes y cytopharynx, 
if present, bearmg ciha or membranes , 
peristome usually present , not para 
sitic m Molluscs and not strikingly 
thigmotactic 

Oral groove provided with more or less 
thickly situated rows of free cilia 
Oral groove provided wath membranes 
formed by the fusion of one or more 
rows of ciha, and also with fine ciha 
Cytostome present or rudimentary or 
even absent , parasitic on Molluscs, 
etc , or commensals on other Cilio- 
phora , stnkmgly thigmotactic 
Stnkmgly thigmotactic, with a cihated 
area specially differentiated for attach- 
ment to a substratum , usually found 
m the branchial cavihes of mussels , 
a few forms eetoparasitic on Vorti- 
cellids and Suctona v 


2 


[p 74 

Gymnostomata, 


4 

[p 137 

Trichostomata, 

[p 162 

Hymenostomata, 


7 


[p 193 

Thigmotrlcha, 
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8 (7) With complicated life history and change 

of hosts , alternately on the body of 
Crustacea or in CoBlent orates , a few 
forms endo parasitic ui Cephalopoda 
and Heteropoda Apostomes^p 198 

9 (jl or 6) C5d;oi&tonie absent Aslomataip 199 


1 Suborder QYMN08T0MATA Butschb 


Hoi.otb.ioha with body not always entirely covered with 
cilia Cdia may be confined to one side of the body or limited 
to widely separated spiral rows Gytostome hes on the surface 
of the body — that is, it is not sunken, and no penstoimal groove 
leads to it It is kept closed except at the moment of ingestion, 
and IS not provided with cilia or membranes It may be 
round or sht-hke and situated at the anterior pole (Peo- 
stomata), or shifted back so as to he along one border (PLEimo- 
stomata), or he on the ventral surface (Httostomata) 
Cytopharynx is tubular, simple or provided with rod- apparatus 
consisting of tnchites 

In some forms the body is covered with a tightly fitting 
armour of plates Pseudopodia are present m some forms in 
addition to ciha 

The genera of GtYmnostoiuata are classified mto fourteen 
families, which are placed m three tnbes, as follows — 


<1) Cytoatome at the anterior pole or its 
iramediate neighbourhood 
<2) Cytoatome slit Wke, ruimmg from the antenor 
pole along the compressed ventral border 
or rounded and situated at the base of a 
proboscis 

(3) C^^stome m the antenor half of the 
flattened \ antral surface 


Prostomata, p 74 
tp 105 

Pleorostomatay 
Hypostomaia, p 124 


1. Tribe PEOSTOMATA Scbewiakoff, 1896. 

Gymnostomatous Ciliates with the cytostome at the anteno’* 
pole of the body or close to it 

Identification Table of the Families, 

f (2) pytostomo sht like, surroimded by a 
prominent, laterally compreied, 
padded maigm provided vith tncho* tp 

cysts Spathfdiidas Kahl, 

2 ( 1 ) Cytostome round with or without 
padded margins 


3 
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Z (4) Cytostome borne on a receptacle situated 
on the anterior part of the body , test- 
dwelling 

4 (3) Cytostome without receptacle, not test 

dwellmg 

5 (6) Cytostome at the summit of an apical 

tnmcated cone, which is surrounded 
at its base by a cihary girdle, with one 
or more additional ciliary girdles , rest 
of the body uniformly ciliated or naked 
€ (5) Cytostome at the anterior end 

7 (8) Body covered with a lonca of regularly 

arranged plates 

8 (7) Surface of the body otherwise 

9 (10) Body with radially arranged, stiff, 

retractile pseudopodia 

10 (9) Body without pseudopodia 

11 (12) Body uniformly cihated 

12 (11) Long ciha densely covermg entire 

anterior end, cilia over rest of the body 
may be absent , parasitic 


Metacystidae * Kahl 

5 


[p 93 

Didimidae Poche, 

7 

[Lachm , p 96 
Colepidss Clap & 

9 

[Kent 

Actinobolinidss * 

11 [p 75 

Holophryidae Perty, 

[p 103 
Butscbliidas Poche, 


1. Family HOLOPHRYID^ Perty, 1852 

Body spherical or elhpsoidal, with ciha uniformly arranged 
in longitudmal rows , not covered with a lonca and not 
provided with retractile pseudopodia Cytostome round, 
situated at the antenor end, not provided with any special 
•appendages Cytopharynx almost always provided with 
tnchocysts or trichites 


Key to Indian Genera 


1 (8) Body egg shaped or hask-shaped, never 

with an oral cone which is provided 
posteriorly with a wreath of longer 
cilia 

2 (3) Posterior end of the body with one or 

more setae 

3 (2) Posterior end of the body without setre 

4 (7) Body not drawn out mto a neck 

^ (^) Cytopharynx absent or tubular, with at 
the most weakly developed lods 

6 (5) Cytopharynx comcal, with distinct rods 

or fine longitudmal striations 

7 (4) Antenor end drawn out 

8 (1 ) Body elongate, worm-hke or flask- 

shaped, may be provided with an oral 
cone , at the posterior end of which is 
a circle of longer cilia 


2 

[Lachm , p 80 
Urothbioha Clap & 

4 

5 

[p 76 

HoiiOPHRYA Ehrbg , 

[p 81 

Prorodon Ehrbg , 
Enchelis Mull , 

[P 90 


9 


Indicates that no representative of the family has been recorded 
from India so far 
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9 (10) With an annular furrow near anterior 
end, marking oil an apical portion 
provided with spiral rows of cilia 

10 (9) Without an annular furrow marking off 

an apical portion 

1 1 (12) Anterior region not narrowed , no spiral 

stapes 

12 (11) Anterior region narrowed, with longi* 

iudmal or slightly spiral stripes 


[p 85 

Laoky»iaria Ehrbg 
11 

[Ehrbg , p 92 
Trachelooehoa 

Ck^ekea Quoiin , 


Genus HOLOPHRYA Ehronberg, 1831 

HolophryUf Ehrenberg, 1831, p 101 , 1838, p 314 , Claparddo & 
Lachmann, 1858-61, p 312 , Fromentel, 1874, p 188 , Kent, 
1880-82, p 498 , Schewiakoff, 1889, p 10 , 1896, p 118 , Roux, 
1901, p 20, Ponord, 1922, p 13, Calkins, 1920, p 404, Lopsi, 
1926 a, p 34 , Schoenichen, 1927, p 177 , Sandon, 1927, p 171 
Reichenow, 1929, p 1168, Kahl, I93 (Mj, p 47 

Animalcules free^swimming , body regularly elbpsoidal to 
cylmdncal, nearly uniform at the two poles or with the hinder 
end somewhat pomted, flexible, untformly cihate Mouth 
terminal, situated at the anterior pole, generally with no 
specially large ciha round it , pharynx absent, or when present 
a short simple tube without or with wealdy-dereloped rod- 
apparatus Anal aperture situated at the postenor extremity 
Contractile vacuole usually single, terminal, sometimes with 
a few smaller ones m its neighbourhood, or more numerous 
and arranged m rows Macronucleus sphencal, oval, kidney- 
shaped, horseshoe-shaped, or elongated band-shaped Micro- 
nucleus small, oval Th^ form sphencal cysts surroimded 
by a gelatmous case msicte which m certain cases numerous 
small swarm-spores are produced by rapid and repeated 
fission Fresh water and marme, sometimes parasitic on 
freshwater fish 


Key to Indian Species 


1 Cytopharynx absent 

2 (5) Contractile vacuole terminal or sub 

terminal 

3 (4) Macmnucleus rounded or oval 

4 (3) MacronucleuB band shaped 

6 (2) Contractile vacuole not termmal or sub 
terminal 

6 (9) Macronucleus single 

7 (8) Macronucleus spindle-shaped, contractile 

vacuole lateral m the posterior fourth 

8 (7) Macronucleus rounded, contractile vacuole 

lateral, about the middle 

9 (6) Macronuclet two, contractile vacuole lateral, 

m the antenor half 


2 

3 EP 79 

H simplex Schew , 

5 tndica Bhatia, 

[p 78 

6 
7 

[Ghosh, p 77 
H hmgalemsis 

IP 79 

H lateralis Kent, 
[Ghorh, p 77 

H annandalci 
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19 Holophrya annandalei Ghosh 

’^Holophrya annandalei, Ghosh, 1919 o, p 41 , 1921 o, p 7 

Body cylmdncal, roxmded at both ends, three tunes as 
long as broad Cihary striae faint Cytostome antero- 
temunal and circular, cytopharynx a shght depression 
Contractile vacuole single, placed at the junction of the 
anterior and middle thirds of the body, on one side Macro- 
nuclei two, spherical, one situated in the middle on one side 
and the other towards the antenor end 
Dimemions — ^Length 150-220 ft 

Remarks — No figure of the form is given by the author 
of the species The position of the macronuclei is very 
unusual for a species of this genus 

Habitat — iVesh water Bengal, Calcutta 


20 Holophrya hengalensis Ghosh (Fig 19 ) 

^Holophrya bengaJensts^ Ghosh, 1919 a, p 41, fig 1 
Holophrya hengalenaxa^ Kahl, 1930-6, p 60, fig 6, 8 

Body cylmdncal mth rounded ends, slightly stouter 
poBtenorly Cilia long Cytostome small and circular, at 


Fig 19 



Fig 19 — Holoph'^a hengalensis Ghosh (After Ghosh ) 
Fig 20 — Holophrya laterahs Kent (After Kahl ) 


antenor end Cytopharynx absent Contractile vacuole 
single, subtermmal, situated close to one side Macronucleus 
broadly fusiform, situated in the middle of the body, near 
one side 
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Dimensiom — ^Length 76ft, width 37ft 
RcmarLa — ^Descnption of the species is based on the exami- 
nation of a single specimen by Ghosh 
Hah\tat — Ibwh water Bengai., Calcutta 


21 Holophrya indica Bhatia (Fig 21 ) 

^Holoplirya tndjca, Bhatis, 1916, p 178, fig 1 
Holophrya tndtca, Kahl, 1930-5, p* 50, fig 6, G 

Body evenly elhptical, of medium size, a httle more than 
one and a half times as long as broad , colourless , cutieular 
surface presentmg d^tmct alternatmg longitudmal stnsB 
and furrows Cihation uniform, ciha fairly long and distinct, 

A' 

f 

i 


1 . 


C-V, - 

Fig 21 — Holophrya mdtca Bhatia 1, whole ammal , la, postenor 
end, showing one principal and six subsidiary vacuoles , 1 b, poste 
nor end, showing one principal and two subsidiary vacuoles 
N, macronucleus, CV , contractile vacuole or vacuoles (After 
Bhatia ) 

disposed along the longitudinal stnas Border of the oral 
aperture not projecting, pharynx absent Contractile vacuole 
single, sphencat, postero-termmal, with a number of small 
circular feeding-vacuoles m its neighbourhood which are not 
arranged m longitudinal rows Macronueleus large, band- 
shaped, curved m a horseshoe-shaped manner, situated m the 
antenor half of the body 
Dimensions — ^Length 105 ft, width 63 /i 
Remarks — The body showed only a shght degree of flexi 
bihty, and was almost equally rounded at the antenor and 
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posterior ends On the surface presented to view thirteen 
longitudinal stnas, along which the ciha were disposed, were 
distinctly made out The^smgle spherical contractile vacuole, 
situated near the posterior pole, was surrounded by 5 to 7 
small feedmg vacuoles at the commencement of its diastohc 
phase These were seen to contract, and there would remain 
three only, the central one considerably larger than the 
two subsi^ary ones now left This mam contractile vacuole 
then contracted and disappeared, the others foUoivmg almost 
simultaneously and contnbutmg to the formation of the 
vacuole afresh, the neighbourmg subsidiary ones soon makmg 
their appearance agam (fig 21, 1 a, 1 6) 

This species shows some resemblance to H simplex m the 
absence of tnchocysts and pharynx, but differs considerably 
from it m the size of the body and the form of the macro- 
nucleus 

Habitat — ^Fresh water Punjab, Lahore 


22 Holophrya lateralis Kent (Fig 20 ) 

^Holophrya Jaterahs, Kent, 1880-2, p 600, pi xxvi, fig 46 
'Holophrya lateral'll, Lepai, 1926 a, p 37, fig 27, Kahl, 1930-5, 
p 50 fig 5, 9 

Body cyhndncal, oval or elhptical, a httle over twice as 
long as broad, fiexible Ciha conspicuous, arranged m 
numerous closely approximated longitudinal rows Endo- 
plasm thickly granular Contractile vacuole smgle, lateral, 
a httle m front of the middle Macronucleus mconspicuous 

Dimensicms — Length 250ft 

Remarks — ^The species was described by Kent from the 
figure and description contamed m manuscript notes of 
H J Carter 

Habitat — Fresh water Bombay 


23 Holophrya simplex Schewiakoff (Fig 22 ) 

Holophrya simplex, Schewiakoff, 1889, pp 30-1, pi u, fig 31 , 
1893, p 45 , 1896, pp 120-1, pi i, fig 1 , Roux, 1901, p 20, 
pi 1, fig 2 

'\Holophrya simplex, Gulati, 1926, p 746, pi i, fig 1 
Holophrya jftmplea;, Lepai, 1926 a, p 37, Schoenichen, 1927, p 178, 
fig 700 ; Kahl, 1930-5, p 49, fig 5, 10 

Body elhpsoid, not contractile Ciha small, close-set, m 
18-20 longitudmal rows Cytostome small, polar, only 
visible at the time of mgestion, without tnchocysts or tnchites 
Cytopharynx absent Anus and contractile wacuole postero- 
termmal Macronucleus large, rounded 
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DimenstOTis — ^Length Sija, width 18fL 
Eemarks — The form descnbed and figured by Gnlati differs 
from the description of the species as given above in size, 


Fig 23 



Fig 22 — Hotophrya simplex Schew A, anus , B, c 3 rfcostome , Mo, 
macronucleuB , Mt, micronucleus , Ph, cytopbaiynx , 
V G , contractile vacuole ( After Koux ) 

Fig 23 — Urotricha glohosa Schew Lettermg as m fig 22 (After 
Roux ) 

Fig 24 — Prorodon edentatus Clap & Lack a, anus , al, alveolar layer , 
G V , contractile vacuole , N, macaronucleus , o, cytostome , 
oe, Q 3 rtopharynx: (After Scbewiakofi ) 

being 52 fL by 39/i, m the macronucleus bemg oval, and the 
contractile vacuole bemg subcentral 

Habitat — ^Fresh water PimJAB, Lahore 


Genus UROTRICHA ClaparMe & Lachmann, 1868 

ParUotnehum, Ehrenberg, 1830, p 39 

Urotncha, Clapar^de & Lachmann, 1858-61, p 314 , Eromentel, 
1874, p 189 , Kent, 1880-2, p 504 , Schowiakoff, 1889, p 7 , 
1896, p 124 , Boux, 1901, p 21 , Penard, 1922, pp 17-20 , 
Calkins, 1926, pp 381,403, Lepsi, 1926 a, p 34, Schoemohen, 
1927, p 179 , Sandon, 1927, p 171 , Kahl, 1930-5, p 67 

Animalcules small, free-swunmmg, spherical or elhptical, 
entirely cihate , motion of ciha irregular and mdependent 
Posterior end of the body provided with one or more setse 
Mouth antero-termmal or shghtly subpolar, pharynx present 
Contractile vacuole near the postenor end Macronucleus 
oval or spherical Fresh water 
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24 Urotricha globosa Schewiakoff (Fig 23 ) 

Urotncha globosa, Schewiakoff, 1389, p 33, pi ii, fig 33 , 1893, 
p 46 , 1896, p 127, pi i, fig 8 , Roux, 1901, p 22, pi i, fig 7 
tZ7rofric^a globosa, Bhatia, 1916, p 179 

Urotncha globosa Lepsi, 1926 a, p 38, fig 33, Schoemchen, 1927, 
p 179, pi XU, fig 2 , Kabl, 1930-6, p 69, fig 6, 11* 

Body small, spherical to egg-shaped Ciha long, near the 
mouth shorter and finer, scantier or absent at the posterior 
end, posterior end with one or two setse Mouth p.t the anterior 
pole, pharynx long Macronucleus spherical and accompamed 
by a small micronucleus Locomotion swift, animalcule 
often changmg its direction 

Dimensions — ^Length 15-18/x, width 13—15 //. 

Remarks — ^The animalcules exammed at Lahore closely 
resembled the description of the species They showed 
swift movement, often changmg their direction suddenly, 
and the posterior sprmgmg bristle was elongated m the direction 
of the long axis of the body A few pomts of difference were, 
however, observed the macronucleus, which was spherical, 
was seen to be proportionately larger m size than m the 
figure given by Roux , the contractile vacuole was placed m 
the median hne near the posterior end and not on one side , 
and there were ciha on the posterior part of the body m the 
neighbourhood of the sprmgmg bristle also As regards 
the first two pomts there is agreement with the figure given 
by Schewiakoff, but no ciha are mdicated by him on the sides 
of the sprmgmg bristle This difference is not of sufficient 
importance to justify the creation of a new species 
Habitat — ^Fresh water Punjab, Lahore 

25 Urotricha sp 

'^Urotncha sp , Chaudhun, 1929, p 64 
Habitat — Soils from Calcutta and Bombay 


Genus PRORODON Ehrenberg, 1833, emend Kahl, 1927 

Prorodon, Ehrenberg, 1833, p 308 , 1838, p 315 , Fromentel, 

1874, p 167 , Kent, 1880-2, p 491 , Schewiakoff, 1889,^p 13 , 
1896, p 146 , Roux, 1901, p 27 , Penard, 1922, pp 36-43 , 
Calkins, 1926, pp 378, 403 , Lepsi, 1926 a, p 34 , Schoemchen, 
1927, p 181, Sandon, 1927, p 171, Kahl, 19276, p 44, 
1930^, p 72 , Reichenow, 1929, p 1168 

Animalcules small to very large, persistent m shape, 
85 rmmetncally ovate, uniformly rounded at the poles, entirely 
and evenly ciliate throughout, with somewhat thicker ciha 
m the neighboiuhood of the mouth Mouth at or closely 
OIL G 



82 


OHilOEHOBA 


adjacent to the antenor pole, and the anal aperture at the 
opposite one Pharynx strengthened by rod-hke teeth 
Contractile vacuole almost always smgle and terminal, rarely 
numerous and distributed over the whole body Macronucleus 
spherical, sometimes band-hke and curved Cysts spherical 
showmg division or not Locomotion rapid and chieSy 
revolvmg on the longitudmal axis Fresh water and manne 


Key to Ivdmn Speoies 


1 (4) Cytophaxynx with rod-apparatua 

2 (3) Body ellipsoidal, twice as long as broad , 

macronucleufl oval or ephenc^ , con 
tractile vacuole single, postero termini 

3 (2) Body oval, less than twice as long as broad , 

macronucleus horseshoe shaped , con- 
tractile vacuoles two 

4 Cytopharynx without rod apparatus 

5 Body elongate ellipsoidal, nearly three 

times as long as broad , macronucleus 
oval , contractile vacuole single, postero- 
terrmnel 


2 


P teres Ehr , p 84 
[p 83 

P stewarti Ghosh, 
6 


[Lach , p 82 
P edeniatiis Clap & 


26 Prorodon edentatus Claparfede & Lachmaim (Pig 24 ) 

Prorodon edentatm, Clapardde & Lachmann, 1858-61, pp 320-1, 
pi -wiu, fig 1 , Kent, 1880-2, p 493 , pi \xvt, fig 43 , 
Schewiakoff, 1896, p 162, pi i, fig 24 
•fProrodon edentatus, Bhatia, 1922, p 27 

Prorodon edentatua, Schoemchen, 1927, p 182 , Sandon, 1927, 
p 174, KaW, 1930-5, p 73 

Body elongate-elhpsoidal, cylmdncal, nearly three tunes 
AS long as broad, transparent , surface of cuticle longitudmally 
stnate Mouth termmal, somewhat eccentnc, succeeded by 
a simple, comcal and corneous tube-hke pharynx, extendmg 
backwards and gradually dimimshmg m size, not provided 
with any rod-apparatus No tnchocysts Ciha of the 
posterior extremity longer than those of the general surface, 
produced m a tuft-hke manner Contractile vacuole, smgle, 
spherical, postero-termmal Macronucleus oval, elongate 

Dimermom — Length up to 160 

Retnarics — The body was flexible, longitudmally striate, 
and with its antenor part more transparent The cdia were 
uniform aU over the body, and the antenor end showed a small 
heak^hke projection curved to one side GThe cytostome 
was antenor, eccentnc, and was followed by a short, narrow, 
comcal pharynx, without any ciha or rod-apparatus Macro- 
nucleus small, oval, and situated m the antenor half of the 
body The contractile vacuole very large and situated near 
the postenor end Anal aperture postero-termmal, situated 
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in a sbght indentation of the posterior margin of the body 
An average specimen measured 74p. by 24/1 
The form, however, differs from the type as described and 
figured by the origmal authors m the followmg features — 
The anterior and posterior margms of the body were not 
regularly rounded, there Avas no tuft of longer ciha at the 
posterior end, the pharyngeal tube did not extend to the 
centre of the body but only a short distance behmd the anterior 
end, the macronucleus was proportionately much smaller 
and situated m the anterior half of the body AH these features 
give the form found at Lahore a distmctive appearance, 
but do not justify the creation of a new species for it 
Habitat — ^Fresh water Punjab, Lahore 


27 Prorodon stewarti Ghosh (Pig 25 ) 

'\Prorodon stewarti, Ghosh, 1928, p 382, lig 1 
Prorodon stewarti, Kahl, 1930-5, pp 73—4, fig 25, 21 

Body elongately oval, less than twice as long as the greatest 
width, rounded at both ends Chha arranged m close meridional 
rows Cytostome anterior'and shghtly lateral Cytopharynx 


Fig 25 



Fjg 26 

0 

1 



Fig 26 — Prorodon etewarti Ghosh (After Ghosh ) 

Fig 26 — Prorodon teres Ehrbg a, snus , al, alveolar layer , ccy, sub 
sidiary vacuoles , cv, contractile vacuole , N, macronucleus , 
n, micronucleuB , nfe, food- vacuoles , o, cytostome , oe, 
cytopharynx with rod-apparatus , st, meridional rows of 
cilia (After -Schewiakoff ) 

G 2 
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tmincately conical, from one-fourth to one-third the length 
of the body, with distinct rod-apparatus Contractile vacuoles 
two, sphencal, and placed, one a httle in front of the other, 
m the posterior half of the body Macronucleus stout, horse- 
shoe-shaped, and placed laterally in front of the middle of 
the body Micronucleus not identified 
Dimensions — ^Length 140-160 

Msmarhs — Kahl doubts if the form is a true Ptorodon at all, 
as the position of the contractile vacuoles and the horseshoe- 
shaped macronucleus are unlike any other speciesof the genus 
He thinks that the position of its contractile vacuoles remmds 
one of Holophrya Jiaphstoma, from which, however, it differs 
m several respects I do not feel disposed to agree with Kahl 
m questioning the form as a true Prorodon 
Habitat — Sewer water Bengai,, Calcutta 


28 Prorodon teres Ehrenberg (Fig 26 ) 

Prorodon feres, Ehrenberg, 1838, p 316, pi xxxa, fig xi, Dujardm, 
1841, p 601 , Claparfede & Lachmann, 1858-61, p 319 
Prorodon grvseus, ClaparMa & Lachmann, 1858-61, pp. 319-20, 
pi 3CVIU, fig 3 

Prorodon teres, Stem, 1869d, pp 82, 9U, 95, 96, 100 , 1867, pp 58, 
65, 87, 99, 100 , Engelmann, 1862, p 368 
Prorodon t teres, Fromentel, 1874, p 280, pi ui, figs 9, 9 a 
Prorodon teres, Kent, 1880-2, p 492 , Maupas, 1889, pp 272-5, 
pi XVI, figs 19-25 , Butschb, 1887-9, p 1682, pi xin, fig 3 , 
SchemakoS, 1889, pp 13-14, pi i, figs 9-13, 1893, p 37, 
1896, p 161, pi X, fig 22, pi vii, figs 188, 194, Rom., 1901, 
p 28, pi 1 , fig 16 , Lang, 1913, p 38 
f Prorodon teres, Bhatxa, 1920, pp 269-60 
Prorodon feres, Lepsi, 1926 a, p 39, fig 46, Wenyon, 1926, figs- 24, 
25 , Schoenichen, 1927, p 182, pi xu, 5 , Reicbenow, 1929, 
p 1168, Kahl, 1930-6, p 80, fig 8,10-13 

Body ovate, elhpsoidal, twice as long as broad, shghtly 
narrowed antenorly Mouth exactly termmal , pharynx 
elongate, shghtly comcal, encloamg an elongate cyhndncal 
fascicle of rod-hke teeth No tnchocysts Contractile vacuole 
smgle, postero-termmal Macronucleus oval or sphencal, with 
a small micronucleus lying close to it 

Dimensions — Length 63-200 /x 

Remarhs — ^The animals exammed at Lahore measured 
63-84 /i by 45/1 m size, and contamed yellow or brown mgested 
food-particles The form, however, differed from the one 
figured by Schewiakoff m certain important respects The 
macronucleus was large and spheroidal, was situated m the 
antenor half of the body, and was earned about m the granular 
endoplasm , it was of thfe granular type, and a smaU rounded 
micronucleus was placed on its surface The cjdostome 
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was antenor and terminal, but the pharynx did not extend 
as far back as figured The pharynx was 12/z. in length and 
measured 9/1 across at its antenor end, becoming somewhat 
narrower postenorly The fascicle of rods was distinct, 
and eight rods could be counted in the surface presented to 
view The ciha on either side of the mouth were shghtly 
longer than those over the rest of the body 
Habitat — ^Fresh water Punjab, Lahore 


29 Prorodon sp 

Prorodon sp , Chaudhuri, 1929, p 54, pi m, fig 8 
Habitat — Soils from Indore and Colombo 


Genus LACRYMARIA Ehrenberg, 1830 

Lacrymana, Bory, 1824 , aic Agaasiz, sed neni comp (Sherborn) 
Lacrymatona, Bory de St. Vincent, 1824-7, p 479 
Phtahna, Bory de St Vincent, 1824-7, p 616 
Lacrymaria, Ehrenberg, 1830, p 42 , 1831, pp 104—5 , 1838 

pp 309-11 

Pht^ina, Ehrenberg, 1838, pp 333-4 

Lacrymaria, Clapar^de & Lachmann, 1858-61, pp 295-304 

PhiaXina, Clapar^detfc Lachmann, 1868-61, pp 304-6 

Lacrymaria, Fromentel, 1874, p 174 

Phxalxnay Fromentel, 1874, p 174 

Lacrymaria, Kent, 1880-2, p 517 

Phiahna^ Kent, 1880-2, p 619 

Lacrymaria, Butschli, 1887-9, pp 1682-4 , Schewiakoff, 1896, 
p 138, Bonx, 1901, p 26, Wenyon, 1926, pp 1163, 1175, 
Schoemchen, 1927, p 183, Beichenow, 1929, p 1168, Kahl, 
1930-5, p 89, 1933, pp 53-4 

Animalcules free-swimmmg, medium-sized to very large, 
subcyhndncal or flask-shaped, narrowed antenorly, apical 
region projectmg hke a stopper on the neck of a flask, separated 
from the rest of the body by a circular groove, and bearmg 
one or more spiral rows of longer, usually reflected oiha 
Cytostome at the summit of the plug, and followed by a short, 
conical cytopharynx without rods Cuticular surface finely 
and entirely cfliate or sometimes glabrous Contractile 
vacuole smgle, postero-termmal, sometimes with one or two 
additional ones situated more anteriorly Macronucleu*^ 
central, spherical to elongated or bipartite, micronucleu 
beheved to be present Fo rmin g spherical cysts mside which 
multiphcation takes place Fresh water and marme 

Remarhs — Bory de St Vincent (1824-7) first described 
a new genus iMcrymatoria with six species, -and another as 
PhtaliTia vrith five bpeeies Agassiz gives Lacrymaria^ Bory, 
1824, also as a generic name, but this seems to be an error. 
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as this name is not to be found m ‘ Encyclop^dieM6thodique ' 
Ehrenberg revised both these genera, and remarked (1838) 
that out of the six (later eight) species described by Bory 
perhaps only one doubtfully belonged to Lacrymana Ehrbg 
1830, the others bemg referred to MlugleTia, Fhtahna and 
TracJidocerca The genus Lacrymatoria Bory, having been 
dismembered, the name Lacrymana Ehrbg has always been 
adopted m later hterature Ehrenberg estabhshed the genus 
Lacrymana m 1830, and later transferred Phialina proteus Bory 
to it Of the remainmg four species of Phialina Bory, he 
identified Ph cygnus with Trachelocerca olor (Muller), and 
identifymg Ph hirundznotdes with Tnchoda vermicvians 
MuUer, retamed it m the genus Phiahna, as Ph verrmcvlans 
The two genera Lacrymarxa and Phmliim were regarded as 
distmct for a long time, the former described with the cyto- 
stome at the summit of the conical protuberance, and the latter 
with the eytostome m the furrow aurroundmg the base of 
the conical protuberance Butschh (1887-9) amalgamated 
Lacrymana and Phtahna, and transferred a number of other 
genera and subgenera to Lacrymana Ehrbg He doubted if 
the position of the eytostome was antero-lateral m Phmltna, 
and remarked that m case this position was confirmed later, 
Phtahna would be regarded as a separate subgenus Smee 
then the eytostome has been shoivn to he at the summit of the 
conical protuberance, and the two genera completely merged 


Key to Indian Species 


1(3) Neck long, slightly flattened Macro 
nucleus dumb bell-shaped Contractile 
vacuoles two 

2 Body cylindrical, posteriorly pointed or 
rounded Ciha m spiral rows Animals 
swim with extended neck,now forwards, 
now backwards Length 100-400 fj, 
3(1) Neck short, thick Macronucleus oval 
Contractile vacuole smgle, posterior 
4(5) Body sometimes green through the 
presence of zooohlorellfe Length about 
120 fi Locomotion, briskly turning 
round 

5 (4) Body elhpsoid, tapenng at the poste 
nor end, with longitudmal and trnns 
verso stnations Locomotion, calm and 
gliding, rotating on its axis Length 
90 p 


2 
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30 Lacrymana olor (0 F Muller) (Fig 27 ) 

Vibno olor, O F Muller, 1786, p 75, pi x, figs 12-15 
Xacrj/fTjarza o/or, Ehrenberg, 1831, p 105 

Trachelocerca olor, Bhrenberg, 1833, p 316 , 1838, p 342, pi xxxvii, 
fig 7 

Lacrymana proteus, Ehrenberg, 1838, p 310, pi xxxi, fig 17 
Lacrymana gotta, Ehrenberg, 1838, p 310, pi xxxi, ^ 18 
Trachdoccrca vi7*idx^, Elirenberg, 1838, p 342, pi xxxvm, fig 8 
Trachdocerca btceps, Bhrenberg, 1838, p 343, pi xxx^^m, fig 9 
Lacrymana olor, Dujardin, 1841, p 469 
Lacfymana protcos, 'Du^avdin, 184:1, 'p 470 
Lacrymana vindt^, Dujardin, 1841, p 470 
Lacrymana gotta, Dujardin, 1841, p 471 
Trachdoccrca olor, Cohn, 1853, pp 265—6, pi xm, figs 10, 11 
Lacrymana olor, Clapar^de & Lachmann, 185^61, pp 298-302, 
pi XVI, figs 5-8 

Trachdocerca vindxs. Stem, 1859 d, p 65 

Lacrymana olor. Stem, 1867, pp 48, 65, 67 , Fromentel, 1874, 
p 284, pi XV, fig 7 

Trachdocerca versaiths, Kent, 1880-2, p 516, pi xxvii, fig 33 
Lacrymana olor, Butsclih, 1887—9, pp 1683-4, pi Ivii, fig 9 , 
SchewiakofiE, 1893, p 38 , 1896, pp 141-2, pi i, fig 17 , Roux, 
1901, p 26, pi 1, fig 13 
Lacrymana olor, Ghosh, 1921 a, p 7 

Lacrymana olor, Penard 1922, p 43, fig 44 , Schoetuchen, 1927, 
p 184, pi XU, fig 7 , Kahl, 1930-5, p 93, fig 13, 22, 25 

Body divided mto two parts, one elongated, cylindrical, 
more or less pointed or simply rounded posteriorly, the other 
long and narrow, shghtly flattened and extremely contractile 
Oral cone well developed Mouth small, pharynx httle 
developed, with a circlet of large ciha surroimdmg the buccal 
cone No furrow separatmg the head from the neck Cilia 
arranged spirally Two contractile vacuoles, one at the 
junction of the neck vnth the trunk and the other m the posterior 
part of the body Macronucleus consists of two roimded^ 
parts umted together Micronucleus m a depression of the 
macronucleus Animal swims ivith extended neck, now 
forwards, now backwards 

Dimensions — ^Length lOCT-^OOft accordmg to the state of 
extension of the neck, width variable 

Habitat — ^Pond water and vegetable infusions BengaIi, 
Calcutta 


31 Lacrymaria striata Gulati (Fig 28 ) 

-^Lacrymana stnata, Gulati, 1 925, p 746, pi i, fig 3 
Lacrymana {Enchdts) pupolet, Kahl, 1930-5, p 94, fig 13, 1, 12, 27 
Lacrymaria stnata, Kahl, 1930-5, p 96 

Body elhpsoid, neck short and thick, shaped like tho cork 
of a bottle and surrounded by a rmg of cflia, trunk tapermg 
posteriorly to a narrow end Mouth at the summit of the 
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CUJOPHOEA 


ii6ck, "Without a pharynx X/ongth of tho body twice as much 
as the width, with the greatest width in front of the middle 
The whole of the body has a dark brown appearance except 
at the two ends, where it is transparent Surface marked 
by longitudinal and transverse stnations Contractile vacuole 
single, occupying the whole of the narrow posterior end 


Fig 27 



Fig 27 — Laxfrymatxa o7or(0 F Mull ) mouth, jlfa,inacroiiucleus, 
M%y micronncleus , F C, contractile vacuoles (After 
Roux ) . 

Fig 28 — Lacrymana stnata Gulati G F, contractile vacuole (After 
Gulati ) 

Alacronucleus oval, a httle behmd the middle of the body 
Micronucleus small, rounded, and lying a httle m front of the 
macronucleus Locomotion calm and ghdmg, rotatmg round 
its axis 

Dimermons -^90 p. by 43 

Remarhs — ^According to Kahl (1930-5) it is probably a stronger 
form of L jmpida (O F Muller), of which species L cmcm.^ 
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Clap & Lach var aqv/i dulcis Roux is a synonym That the 
pelhcle should have both longitudinal and transverse stna- 
tions is very unusual for a Lacrymana L coronata and 
L jmpvla show longitudmal stnations, and if Gulati has 
correctly observed transverse stnations this species mdicates 
an approach to Coleps 

— Stagnant water of a dram • Punjab, Lahore 


32 Lacrymana vermiculans (O F Muller) (Fig 29 ) 

Trtchdda verimcidana, O F Muller, 1786, p 198, pi xxvui, figs 1-4 
Fhtcdtna vermictdarzs, Ehrenberg, 1831, p 111 , 1838, p 334, 

pi XXVI, fig 3 , Dujardin, 1841, pp 472-3 , Clapar^de & 
Lachmann, 1868-61, pp 304-5, pi xvui, fig 8 
Lacrymana vermtctHanSy Fromentel, 1874, pp 282-3, pi xv, 
figs 3, 3 a 

Phxalina vermtctdancy Kent, 1880-2, p 519, pi xxvi, fig 36 
Lacrymana vcrrmcvlana, Butschli, 1887-9, p 1684, Schewia- 
koff, 1896, pp 143-4 i 

’^Lacrymana vcrmicuUxrw^ Bhatia, 1916, p 180, fig 2 
Lacrymana eptraliSy Kahl, 1926, p 217 

Lacrymana vermtculanSj Schosnichen, 1927, p 184 , Kahl, 1930-5, 
p 95, fig 13, 5-7 

Body cyhndncal, ovate or pynform, narrowest antenorly, 
very contractile, apical portion m front of the annular furrow 



Fig 29 — Lacrymarra vcrrmcularia (O F Mull ), fully extended , 
a, moderately extended , 6, fully contracted macro- 

nucleus , C F , contractile vacuole (After Bhatia ) 

short and thick, and beanng a smgle circlet of ciha which are 
usually directed backwards Oral aperture at the summit 
of the apical portion Surface of the body smooth or with 
short, close, fine ciha arranged m longitudmal or spiral rows 
Contractile vacuole smgle, sphencal, postero-termmal Macro- 
nucleus oval, subcentral, obhquely duected 
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CHilOPHOBA 


Dimensions — Length about 120 /x 

Remarks — Body is subcylmdncalj or bottle-shaped if the 
apical lobe is taken into consideration, flexible and contractile , 
the statement that it is two and a half tunes as long as broad 
(Kent, 1880-2, p 519) appears to refer to the contracted state 
of the animal , m the fully extended condition it is four to 
SIX times as long as broad Apical portion m advance of the 
axmular furrow is short and cyhndncal and beaie at its base 
a smgle circlet of cflia which are directed badtwards, the rest 
of the body is generally described as finely cfliate, though 
I found it glabrous, as was described by Ehrenberg and other 
early writers The nucleus is oval m outhne, and the smgle 
contractile vacuole is situated near the posterior end 
Kahl (1930-5) shows his examples to be spually striated and 
the body bearmg ciha 

Habitat — ^Fresh water Punjab, Lahore 


Genus ENCHELIS O F MuUer, 1773 

Enchelia O F MuUer, 1773, p 33 

JSJncfteij/sNitzBch, 1817,p 126, Ehrenberg, 1838, p 209, Claparede 
& Laohmann, 1858—61 pp 294, 309—12 , Fromentel, 1874, 
p 187 , Kent, 1880-2, p 509, Roux, 1901, p, 23 , Sohoemchen, 
1927, p 180 , Kahl, 1930-5, p 96 

Animalcules free-sw immmg Body elongated or egg-shaped, 
wuth anterior end narrowed, drawn out and obhquely truncate 
and posterior end rounded Mouth antero-termmal, pharynx 
absent, anus postero-termmal Ciha short, fine, with a frmge 
of larger ciha encirchng the oral region Contractile vacuole 
smgle and termmal or numerous and arranged m a longitudmal 
row Macronucleus subcentral, spherical or oval Inhabitmg 
marsh and stagnant water and m mfusions 


33 Enehelis arcuata Claparfede & Lachmann (Fig 30 ) 

Enchdys arcuata, Claparede & Lachmann, 1858—61, p 311, pi xvu, 
fig 4 , Kent, 1880-2, p 610, pi xxvii, fig 14 Schewiakofi, 
1896, p 130, pi i, fig 10 
If Enchelys arcuata, 'Ehatia, 191&, p 179 

Enchelys arcuata, Lepsi, 1926 a, p 38, fig 39 , Schoemchen, 1927, 
p 180, pi XU, fig 3 , Kahl, 1930-5, p 96, fig 12, 21 

Body pyriform, attenuate anteriorly Ciha of general surface 
very short and fine Contractile vacuoles several, arranged 
m an arcuate manner along the margm of the body Macro- 
nucleus elongate-oval 

Dimensions — ^Length about 80 p- 

Remarks — Body is rounded posteriorly, attenuated an- 
teriorly Length 80 p, maximum width 30p The ammal 
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IS broadest at one-fourth of the length of the body from the 
poBtenor end, and begins to taper rapidly in the anterior 
fourth Anterior end is obhqueiy truncate and is occupied 
by the mouth Chha covering the whole body are very fine, 
rather longer ones surrounding the oral end 
Habitat — ^Infusion of leaves - Punjab, Lahore- 


Fig 30 Fig 32 





Fig 30 — JEnchelts arcucUa Clap & Lach anus , cv, contractile 
vacuole , ek^ ectoplasm , N, macrcnucleus , o, oral aperture 
(After Schewiakoff ) 

Fig 31 — Didimum nasntum (O F MiiU ) Jkf, wreath of cilia , s/, seizing 
organ with tnchocysts Other lettering as m fig 30 (After 
Schewiakoff ) 

Fig 32 — Dtdimum balb%an% (Fabre Dom,) J5, mcuth , ikfa, macro- 
nucleus , micronuclcus , pharynx y v c , contractile 
vacuole (After Roux ) 

Fig 33 — Me^odxmum pvlex (Clap & Lach ) o, anus , cv, contractile 
vacuole , My membranellss , macronucleus , o oral 

aperture , oe, pharynx , f, tentacles (After Schewiakoff ) 
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CmoPHORA 


34 Enchelis sp 

■\Enchelys ep , Sandon, 1927, p 172, Chart III 
Habitat — ^Faxm and garden soil SotrTH India., Ckiunbatore 

35 Encbehs sp 

■fEnchdya sp , Chaudhun, 1929, p Si, Table HI 

Habitat — Soil from cultivated fields Punjab, Lahore, 
Lyallpoxe , Bengal, Sibpore 


Genus CH.ffiNEA Quennerstedt, 1867 

ChsmeUy Quennerstedt, 1867, p 16 
Choema, K.ent, 1880-2, p 621 

Chsenia, Schewiakoff, 1896, p 164 , Roux, 1901, p 29 
ChtBniu, Schoenichen, 1927, p 182 
Gh^eneay Kahl, 1930-6, p 103 

Body elongated, somewhat cigar-shaped Chha fine, ar- 
ranged spit-ally Mouth sht-hke, at the autenor extremity, 
often surrounded by a brush-hke tuft of larger ciha 

36 Ghsenea sp 

ChosnuL Bp , Chaudhun, 1929, p 60 

In hi8 Table IV Chaudhun mentions a species of this genus 
as having been recorded by Sandon from South India and 
Burma, but reference to Sandon^s monograph shows that he 
did not record it from India 


Genus TRACHELOCERCA Ehrenberg, 1840 

TrocTielocerca, Ehrenberg, 1840, p 316 , Cohn, 1866, p 264 , Kent, 
1880-2, p 514, Butschh, 1887-9, p 1684, Calkins, 1926, 
pp 381, 403 , Lepsi, 1926 a, p 33 , Kahl, 1930-5, p 116 

Elongated, more or less flexible, plump to very slender 
vermiform or flask-shaped form, not flattened Oral cone 
2-4-lobed , with circlet of ciha and no constriction marking 
off the anterior portion 

Remarks — ^This genus is distmguished from the closely- 
related ha/cryrriaria by the absence of a groove marking off 
a neck-like constriction, and from Ghsenea by the anterior 
end not bemg narrowed into a neck-like portion and by the 
body not showing spiral stnations durmg contraction 

37 Trachelocerca sp 

Trachelocerca sp , Simmons, 1891, p 4 

Habitat — ^Pond water Bei^^gaIi, Calcutta 
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2. Family DIDINIIDiE Poche, 1913. 

Body spheroid or ellipsoid Cytostome round, situated 
at the summit of an apical truncated cone, Trhich is surrounded 
at its base by a cdiary girdle, with one or more cdiary girdles 
situated more posteriorly Rest of the body uniformly cihated 
or naked 


Key to Indian Oenera 

Body with one or two circlets of membranelles , 
rest of the body without ciha 
Body with an equaton^ furrow containing one 
or more girdles of cim , cytostome surroimded 
by small tentacles 


DiDiNimM St , p 93 
[p 95 

Mesodinium St , 


Genus DIDINIUM Stem, 1859 

Didimum Stem, 1869 o, p 5 , Kent, 1880-2, p 638 , SehewiakofP, 
1889, p 15 , 1896, p 178 , Roux, 1901, p 32 , Schoemchen, 
1927, p 187 , Knhl, 1930-5, p 123 

Animalcules free-swimioing, large, ovoid, flat or deepened m 
front From the middle of the anterior end a comcal process 
projects forward, at the summit of which hes the mouth- 
opemng, which is capable of hemg widened considerably 
Cj^pharynx provided with fine rods Body provided with 
one or more girdles of membranelles, which frequently break 
up mto separate ciha , rest of surface without ciha Con- 
tractile vacuole and anal aperture posterior Macronucleus 
horseshoe-shaped Multiphcation by transverse fission 


38 Didimum balbiani (Fabre-Domergue) (Fig 32 ) 

Monodtmum bcUbiam, Fabre Domergue, 1888, pp 35-9, pi iv, 
figs 43-50 

D'ldimum balb^am, Butschh, 1887-9, p 1688, pi Ivui, figs 4 a— 5 , 
Schewiakoff, 1889, pp 15-17, pi u, figs 14-21, 1896, pp 181-2, 
pi u, fig 39, pi vii, fig 196 , Roux, 1901, p 32, pi u, fig 1 
^Didtnium balbmm, Bhatia, 1922, p 29 
Didxmum bathtam^ Penard, 1922, p 56, fig 59 
'\Didimu7n halbtam^ Gulati, 1926, p 746-7, fig 6 
Didtnium bdlbianii Lepsi, 1926 a, p 40, fig 83, Schoemchen, 1927, 
p 187, pi XU, fig 10 , Kahl, 1930-5, p 126, pi xvui, fig 24 

Body ovate, roimded and narrower posteriorly, with the 
anterior broader end produced mto a comcal projection 
A single cihary wreath near the base of the proboscis only. 
Contractile vacuole large and posterior Macronucleus band- 
hke and curved, micronucleus situated close to one end 
Locomotion not so rapid asmD namtium 
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OHJOBHORA 


Dimensions — Length 60-100 /x 

RemarJiS — ^The pelhcle is said to be provided with very 
Aveak longitudinal stnations, differing in number, according 
to the observations of different authors, from 6 to 12, wide 
apart according to Faure-Fremiet and close together accordmg 
to Schewiakoff Accordmg to Faure-Fremiet isolated tncho- 
cysts are found m the ectoplasm Endoplasm colourless, 
granular This species is widespread, planktomc or on the 
surface of plants, rarely among detritus 

Habitat — ^In the surface layer of clear swamp- water near 
the River Ravi Pirn jab, Lahore 


39 Didinium nasutum (O F Muller) (Fig 31 ) 

VortxcdUinastUa, O F MMIer, 1773, pp 102-4, 1786, pp 268-70, 
pi xxxvu, figs 20-4 

Dtdimum nasutum. Stem, 1859a, p 5, 1867, pp 124, 148, 168, 
Engelmonn, 1862, pp 375-6, BfObiam, 1873, pp 363— 84, pi xviu, 
Kent, 1880-2, pp 638-9, pi xxxu, figs 6Ci-7 , Maupas, 1888 a, 
pp 191-2 , 1889, pp 276-7, pi xvi, figs 27-8 , Butschb, 

1887—9, p 1686, pi Ivm, fig 3 , Sohewmkoff, 1896, p 182, pi w, 
fig 40 , Then, 1906, pp 281-321, pis xu-xm, & figs 1-3 , 
Prandtl, 1906, pp 229-58, pis ix-x & 12 figs 
'fDtdintum nasutum, Bhatia, 1916, p 180 
Didimum nasutum, Penard, 1922, p 55, fig 68 
'\JDidtmum nasutum, Gulati, 1925, p 746, fig 6 
Didvnium nasutum, Bullington, 1925, p 269 , Lepsi, 1926 o, p 40, 
fig 84, Calkins, 1926, pp 164, 178, 216, figs 88,89, Schoemohen, 
1927, p 187, Kahl, 1930-6, p 126, fig 18, 20 & 22, Beers, 
1935, pp 133-56 

Body oval or barrel-shaped, rounded posteriorly, the 
anterior border produced mto a comcal projection One 
wreath of edia near the base of-the proboscis, the other postenor 
to the middle of the body Ectoplasm without distmct 
trichocysts Contractile vacuole large, debouchmg upon the 
anal aperture Macronucleus band-hke, curved Devours 
large Infusoria , revolves impetuously 
Dimensions — Length 100-180 /x 

Remarks — Specimens found by me at Lahore measured on 
an average 123 /x by 84 jx Apparently this species is subject 
to large variations of size, as the dimensions given by different 
authors differ very ividely Kent, for example, gives the 
length as 1/300 of an mch (83 yx), while Conn and Edmondson 
state it to be 100-175/x The animalcule is often found 
attached to a Paramecium by its snout-hke process 

Besides the prmcipal contractile vacuole situated posteriorly 
I found three or four subsidiary ones scattered m different 
parts of the body These were earned towards the prmcij»l 
Vacuole by circidation of the protoplasm and absorbed into 
it one by one In one case two of these vacuoles reached the 
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principal vacuole at about the same time , the one that touched 
it first was absorbed mto it, the other had to wait for its turn 
Habttat — ^Pond water, m the dusty upper surface of water 
or amidst decaymg vegetation P0KJAB, Lahore 


Genus MESODIIJIUM Stem, 1862 

Mesodimum, Stem, 1862 6, p 162 , 1867, p 148 , Kent, 1880-2, 
p 635 

Acarella, Kent, 1880-2, p 636 

Butschli, 1887-9, p 1088 , Sohewiakoff, 1896, p 183 , 
Roux, 1901, pp 32-3 , Calkins, 1926, p 404 , Sandon, 1927, 
p 176 , Reichenow, 1929, p 1170 

Body ovate or pear-shaped, divided mto two unequal 
parts by an equatorial furrow, anterior comcal and posterior 
spherical In the groove are ‘situated one or more gurdles 
of larger ciha, which are umted m groups to form membranelles 
The remaimng part of the body is naked Cytostome at the 
anterior end of the snout often surrounded by small tentacles 
Cytopharynx more or less elongated, comcal, provided with 
rods Anus posterior CJontractile vacuole m the close neigh’*^ 
bourhood of the anus Macronucleus spherical or ovoid 
Locomotion irregular, quick 


40 Hesodinium pulex (Claparfede & Lachmann) (Fig 33 ) 

HaUena pidex, Claparede & Lachmann, 1868-61, p 370, pi xm, 
figs 10-11 

AcareUa strOy Cohn, 1866, pp 293—4, 301, pi xv, figs 32-4 
Mesodimum pzdeccy Stem, 1867, p 162 
'\HaUena puleXy Carter, 1869, pp 269—60, pi xvji, fig 23 
Mesodimum pzdeXy Kent, 1880^2, p 636, pi xxxii, fig 44 
Acarella siroy Kent, 1880—2, pp 636—7, pi xxxu, fig 45 , Meresch- 
kowsky, 1882, pp 1232-4 , 1883, pp 276-9 
Mesodimum ptdex, Maupaa, 1882, pp 1381-4 , 1883, pp 616-8 , 
GoTuret & Roeser, 1886, pp 491-3, pi xxx, fig 13 , Butschh, 
1887-9, pi Ivm, fig 5, Schewiakoff, 1896, pp 185—6, pi n, 
fig 42, Penard, 1922, pp 58-61, figs 62, 63 , Lepsi, 1926, p 40, 
fig 90 , Kalil, 1930, p 127, fig 18, 7, 8 

Body egg-shaped, globose posteriorly, conical and tapermg 
as it approaches the anterior projectmg snout , two wreaths 
of cuTose membranelles developed on an annular groove, 
those of the anterior spread m different directions, those ot the 
postenor directed spirally backwards to the left , the rest of 
the surface of the body naked Mouth at the anterior end, 
surrounded by 4 to 8 forwardly directed tentacles Pharynx 
more or less elongated, comcal, provided with rods Anus 
posterior Contractile vacuole postero-lateral Endoplasm 
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CriilOPHOHA 


with large, colourless food-particIes Ifacronucleus of two 
spherical parts Locomotion irregular, swift 
Pelagic or among detritus m salt or fresh water 
Dimermons — ^Length 20-30/i, or accordmg to some up to 
40/x 

Remarts — ClaparMe and Lachmaim, who described this 
species under the title HaUena pvhx, showed it as possessmg 
three long bnstle-hke processes m advance of the mouth 
Steib regarded these simply as three forwardly-directed loco- 
motive cun, but Kent mterpreted them Us an optical mis- 
mterpretation of the evert^ attenuate proboscis Kahl 
has shown that these tentacles are provided distally with 
suckers and serve to attach the organism durmg mtervals 
of rest Accordmg to him the tentacles are not always 
recognizable The maeronucleus is shown as a smgle rounded 
body by Kent and by Blochmann, and as kidney-shaped by 
Schewiakoff According to Penard there are always two 
small macronuclei, one to the nght and the other to the left 
of the median hne, a httle way behmd the transverse furrow 
Habitat — Presh water Bombay 


3 Family COLEPID^ Claparede & Lachmaim, 

1858 

Body barrel-shaped or pomted postenorly, covered with an 
ectoplasmic armour of regularly arranged plates Antenor 
end of the body truncated, surrounded by the teeth-hke ends 
of the plates Cilia arranged m longitudinal rows, those near 
the mouth more strongly developed Oytostome apical, 
surrounded by cim-hke structures Cytopharynx wide, 
ftmnel-shaped, provided with rod-apparatus 


Genus COLEPS Nitzsch, 1817 

Coleps, Nitzsch, 1817, p 69 , Ehrenbei^, 1838, p 317 , Dujardin, 
1841, p 565 , Claparfede & Lachmaim, 1858-61, p 364 , Fro 
mentel, 1874, p 191 , Kent, 1880-2, p 506 , Butschli, 1887-9, 
p 1686 , Schewiakoff, 1896, p 166 , Rome, 1901, p 30 , Noland, 
1925, pp 3—13, Schoemeben, 1927, p 185, Kahl, 1930-5, p 131 

Animalcules fiee-swimming, small to medium-sized, more or 
less barrel- shaped. Anterior end truncate, surroimded by 
teeth-like projections Cuticular surface usually longitudmally 
and transversely furrowed, and thus divided mto numerous 
symmetrical quadrangular facets formmg a coat of mail , 
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quadrangular facets smooth and mdurated, the narrow inter- 
venmg furrows soft and clothed with ciha Mouth apical, 
terminal, surrounded with ciha of shghtly larger size than those 
of the general surface, pharynx wide, funnel-shaped, and pro- 
vided Avith rod-apparatus , anal aperture postero-termmal 
0)ntractile vacuole smgle and terminal Macronucleus rounded, 
with a micronucleus lying close to it Posterior end of the 
body rounded and generally provided with spmes 

Divides hy transverse fission Locomotion rapid, constantly 
revolving and often changmg the direction Frequently 
contammg zoochlorellse Marme and fresh water 


Key to Indian Species 


1 (4) With posterior spines 
H (3) Three posterior spmes , 20 longitudmal 
rows of plates , body fairl5^ plump 
length 40-65 fi 

3 (2) Four posterior spmes length 60-70 /x 

4 (1) Without posterior spmes length ebout 

52/1 
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<7 h\rtus (O F Mull ), 
G uncinatus Clap & 
[Lach , p 100 
C kcntv Bhatia, p 98 


41 Coleps hirtus (O F Muller) (Fig 34 ) 

, Cercana htrta, O F MxiUer, 1786, p 128, pi xix, figs 17—18 
Coleps hirtns, Nitzsch, 1817, p 4 , Ehrenberg, 1830, p 42 , 1831, 
p 100 , 1838, p 317, pi xxxm, tig 1, pi fig 1 , Dujardm, 

1841, pp 566-7, pi XVI, fig 10 , Clapar^de & Lachmetnn, 
1858-61, p 366 , Pritchard, 1861, p 616, pi xx v, figs 284-6 , 
Engelmaim, 1862, p 350, Stem, 1867, p 118, Fromentel, 1874, 
p 311 pi xxii, fig 25, Kent, 1880— 2, p 506, pi kxvu, figs 3,4, 
Maupas, 1885, pp 337— 67, pi xvii , 1888a, p 236, 1889, p 271, 
pi XVI, fig 13 , Butschh, 1887-9, pp 1686-7, pi Ivm, fig 1 , 
SchewiakoS, 1893, p 38, 1896, pp 169-70, pi n, fig 35, Roux, 
1901, p 30 pi 1, fig 19 

’\Coleps Bhatia, 1916, p 180 , Ghosh, 1921, p 7 , Gulati, 

1925, p 747, fig 4 

Coleps hirtns^ Noland, 1925, pp 6-7, pi i, fig 3 , Bullington, 1925, 
p 266, Liepsi, 1926o, p 41, fig 86, Calkms, 1926, pp 128, 374, 
figs 65, 164 , Sandon, 1927, p 175 , Schoemchen 1927, p 186, 
pi xn, fig 9 

'\Coleps hirtus y Bhatia & Mulhck, 1930, p 391 
Coleps hirtus, Kahl, 1930-5, p 134, fig 19, 7, 2 

Body barrel-sliaped, about twice as long as broad, rounded 
postenorly, sbghtly narrower and truncate in front , anteiior 
margin denticulate, posterior extremity provided with three 
spmes Cuticular surface divided mto quadrangular areas 
Colour whitish or hght browoi Contractile vacuole smgle, 
postenorly situated Macronucleus sphencal, subcentral 
Dimensions — ^Length 40-65 fj. 

CIL H 

S 
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Remhrhs — Specimens of this cosmopohtan species are 
quite commonly met ■with m ponds, and ■whenever encountered 
are found m abundance Individuals exhibit considerable 
differences in size and appearance Specimens taken in 



Fig *^4 — Coleps ini Hia {O F Mall) {After Noland ) 

Lahore are generally 40/x by 20p. m size, but those found in 
Srinagar were larger, measurmg from 48 to 60ju. m length 
Habitat — ^Pond -water Kashmir Snnagar , Punjab, 
Lahore , Bengah, Calcutta 


42 Coleps Iienti Bhatia (Fig 35 ) 

Coleps inrtus (part), Kent, 1880-2, p f)07 
'\Colep8 Kenti, Bhatia, 1922, p 28 
Coleps slrtalus, Kahl 1930-5, p 137, fig 19, 20, 21 

Body barrel-shaped, only one and one third as long as 
broad, rounded postenorly, broad and truncate antenorly, 
not provided -with apical projections and posterior spmes 
Cuticular surface di'nded into quadrangular areas by longi- 
tudinal and transverse futrows, the latter dividmg the body 
mto four chief girdles Contractile vacuole and anal aperture 
postetior Macronucleus spherical, subcentral 
Dimensions — ^Length 52 jx, -width 39 jj. 

Remarks — ^This species differs from C hirtus m being 
proportionately much broader and m the absence of apical 
projections and posterior spmes Kent also had observed 
forms “ m which no cusps whatever were developed at the 
postenor extremity, the size, quadrangular corrugation, 
and deeper longitudmal lines of furrows bemg, m common 
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with all other structural details, identical with what obtains 
in C hirtus . While the comparative length and breadth 
range in most mstances m the proportion of two to one, much 
shorter and almost subsphencal specimens were not infre- 
quently encountered ” He, however, thought that this well- 
marked variety should perhaps be properly referred to the 
genus Plagiopogon But the genus Plagxopogon was founded 
by Stem for Cdleps-hkB forms which, though not possessmg 
apical or posterior spmes, are only longitudmally furrowed, 
and the surface is neither marked off mto quadrangular 
areas nor bears a coat of mail, as Colepa does The form 
encountered by me is practically the same as that desi^nbed 
by Kent, and regarded by him as a distmct variety of or a most 
closely alhed species to C hirtus, except that I did not find 



Fig 36 — Coleps Lentz Bhatia C V , contractile vacuole 
(After Bhatia ) 

the proportion of length to breadth as two to one For the 
reason mentioned above I would not refer Kent’s form and 
mme to Plagiopogon, but consider that they merit separate 
specific distmction 

Noland (1925) m his monograph on the genus Goleps has 
overlooked this species In the species recognized by Noland 
a number of posterior spmes are always present, but m 
O. Jcenti there are no posterior spmes, though the body is 
covered with a coat of mad Referrmg to Kent’s ongmal 
description, Noland thinks that, if it is not a Plagiopogon, 
it IS the simplest type of Coleps yet observed Kahl (1930-5) 
considers my species as synonymous with Coleps striatus. 
Smith, 1897, and Coleps inermis Perty, 1852 I have not 
access to the ongmal works of Smith and Perty, but on 
companng my figure with those of C striatus and C inermis^ 
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as reproduced by Kabl, I find that my form is quite distmct 
It IS proportionately broader and more clearly marked into 
quadran^ar facets 

Habitat — ^Pond water Pukjab, Lahore 


13- Coleps uttcinatus Claparfede & Lachmann (Fig 36 ) 

Colepa uncvnatua^ Clapar^e & Lachmann^ 1858-61, p 366, pi xn, 
fig 9 , Kent, 1880-2, p 507, pi xxvia, fig 6 , Schewiakofi, 
1896, p 171 , Bonx, 1901, p 30, pi x, fig 20 
‘\Oolep8 tincanoitw, Bhatis, 1922, p 29 

CoUps uncinatus, Noland, 1925, p 8> fig 15 , Lepsi, 1926 a, p 41, 
Schoemchen, 1927, p 186, fig 712, KaSl, 1930-5, p 135, fig 19, II 

Body ovate, skghtly flattened ventrally, two and a half 
tames as long as broad , the anterior margm bearmg two spmes 



Big 36 — Coleps Clap & Lach B, mouth -flfo, macro - 

t nucleus , imcronucleus , Ph, pharyn'^ , V C, con- 

tractile vacuole (After Boux ) 

on the more flattened ventral side , four aoummate spmes 
developed at the posterior extremity CJontractile vacuole 
emgle, posteriorly situated Macronucleus discoidal, central , 
micronucleus situated close by Rare and hving m mud 
DimeTLSums — ^Length 60-“70jLt, width 28-33 ft 
jRemarLs — ^The average size of my specimens was 70p. by 
28 /X, and the body was elongated oval and provided with 
four postenor spmes On stainmg with acetic methyl-green 
the spherical macronucleus and the small micronucleus situated 
•close by it were observed On the ventral antenor margm 
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are two spines or hooks which, according to Claparfede and 
Lachmann (1858-61), are recurved, but are shown by Roux 
(1901) as straight and pointing forward. In the latter case^ 
according to Noland (1925), they do not differ materially 
from the longer teeth that may be seen at the lateral angles 
of the mouth of nearly aU species of Coleps 
Habitat — ^Pond water - pWjab, Lahore 

44 Coleps sp 

Coleps Bp , Simmons, 1891, p 4 
Habitat — ^Pond water Bengal, Calcutta. 


4. Family SPATHIDIID.® Kahl, 193^). 

Body oval or cybndncal, with truncated anterior end* 
Ciha arranged m longitudinal rows Cytostome anterior, 
dit-hke, surrounded by a laterally compressed, more or less 
promment, padded margm, which bears tnchocysts 


Genus SPATHIDIUM Dujardin, 1841 

Spathtdium, Dujardm, 1841, p 457 , Butachli, 1887—9, p 1680 
Houx, 1901, p 23 Hickson, 1903, pp 397, 398 , Fenard, 1922, 
p 23 , Lopsi, 1926 a, p 39 , Calkins, 1926, p 404 , Schoemchen, 
1927, p 180 , Reichenow, 1929, p 1171 , Kudo, 1931, p 360 ; 
Kahl, 1930-5, p 149 

Animalcules free-swimmmg, medium-sized to large , body 
nearly purse-shaped, flexible, anterior end truncated and 
generally wholly taken up by the sht-hke mouth , margms 
of the mouth padded and thickened Without pharynx 
Ciha flne, short, m longitudinal rows, somewhat longer on the 
thicke nin g round the mouth Contractile vacuole termmal 
or varying m number and position Anus at the posterior end 
Macronucleus round to elongated and rosary-shaped Micro- 
nuclei one to many Oysts spherical 

45 Spathidium monililorme Bhatia (Fig 37.) 

'\S 2 >athidtuin spathvla var monxhforme^ Bhatia, 1920, p 259 
Spathrdtum spathida, Fenard, 1922, p 23, fig 16 
'\Spathtdium spathida, Gulati, 1926, p 746, pi i, fig 2 
Spathidium moniUforme, Kahl, 1930-5, p 168, fig 22, 3 

Body elongated, flask-shaped, flexible but not deformable , 
anterior end obhquely trimcate and occupied almost com- 
pletely by the narrow and elongated sht-hke mouth , margms 
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of the oral portion padded and provided with longer exha 
Cihary hues on the general surface of the body close and 
provided with fine and short cilia Tnchocysta small, fusiform 
and more numerous round the mouth Large contractile 
vacuole at the postenor end of the body Macronucleus 
elongated, consisting of a number of beads, which are sometimes 
disjomted 

Dimensiom — Length up to 260 

Bemarks —The animals were found m large numbers The 
body was flask-shaped, flexible though not very contractile , 
the anterior end was narrower than the middle of the body, 
obliquely truncate and occupied almost completely by the 
narrow and elongated sht-hke mouth The margms of the 
oral portion were padded The general surface of the body 



Fjg 37 — Spathtdtitm monthforme Bhatia (7 T , contractile vacuole , 
mactonucleus , O mouth (After Bhatia ) 


appeared to be striate Cytoplasm was granular and the 
anterior part of the body somewhat clearer and more trans- 
parent Cdiation was uniform, with somewhat longer ciha 
round the anterior end The movements of the animal were 
slow, the antenoT part of the body occasionally bending 
shghtly 

This form differs from 8 spaiTmUi O F Muller ^ 
much smaller size and m the character of the nucleus The 
animals measmred only 106^ by 20 /i, instead of the usual size 
of the species, which is given as 180--240/A The macro- 
nucleus consisted of a long cham of small beads, winch 
bent upon itself In the genenc characters given by Butschii 
the nucleus is said to be round to elongated and rosary-^a^ » 
but m the figure of 8 spoihuUi is shown as consisting oi three 
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large beads only (plate Ivm, fig 10) E Andre (1916), 
under the name S spcUhida var plunnucleata, described, 
a form containmg a large number of small, separate, rounded 
nuclei The form here described differs from the latter m 
that these small, separate, rounded nuclei are not irregularly 
scattered but are parts of an elongated rosary which is bent 
upon itself The form was ongmally described by me as 
a new variety of S spathula, but Kahl (1930) m his recent 
mono^aph considers S plurinudeata Andr4 and S monili- 
forme Bhatia to be distmci. species and S spathnla as described 
by Penard tc be identical with the latter The size of the 
form described by Penard is mentioned as 240-260 yx long and 
35-60 /X wide, and Penard has stated that the beads of the 
macronucleus are sometimes disjomted Gulati (1925) found 
specimens which were proportionately very much wider than 
mme, measurmg 112 yx by 85 yx 

Habitat — ^Pond water Punjab, Lahore 


5. Family BUTSCHLIID^ Poche, 1913. 

Parasites m the gut of the Ungulate mammals Cihation 
over the whole body or reduced to a smgle zone at the anterior 
end Cytostome circular, situated at the anterior end of the 
body , generally an anus at the posterior end One or more 
contractile vacuoles. 

Remarks — ^This family includes a large number of genera, 
most of which have been mcompletely studied, and it is un- 
certam if all of them will, on further exammation, be found 
to belong to this fanuly 


Genus BUTSCHLIA Sebuberg, 1888 

BiUschlta, Schuberg, 1888, pp 369, 371 , Butschli, p 1690 , 

Hickflon, 1903, p 400, Wenyon, 1926, pp 1188-9; Keichenow, 
1929, p 1171 

Body egg-shaped , very mmute ciha cover the general 
surface with a special pre-oral crown of longer ciha, and in 
some species an additional tuft of longer ciha at the posterior 
extremity Oytos^ome termmal, leadmg to a short pharynx 
A large spherical macronucleus and a smgle contractile vacuole 
present 

Three species are known from the stomach of cattle and one 
from the cascum of the horse 



104 


CIUOEHOK/V 


46 BUtschlia parva Schuberg (Fig 38 ) 

BuiwAZtaportJa.Schuberg, 1888, p 372, pi xu, figs 1&2, Wenyon, 
1926, p 1189, fig 504, 1 , Beicheaow, 1929, p 1171, fig 1168 
^Biit-schha parva, K.ofoid & Macliennan, 1933, p 28 

Form oval, often nearly spherical Anterior end almost 
evenly truncated Cytostome in the middle of the antenor 
end, ieadmg to a short gullet The entire surface of the 
body IS covered with short and fine ciha, which are arranged 
m moderately spaced, longitudinal rows , specially long cilia 
cover the anterior end of the body There is a large spherical 
macronucleus and a smgle contractile vacuole The endo- 



Fig 38 — Butschlta parva Schuberg kh, excretory mass , n, macro 
nucleus , o, mouth Very fine ciha covering the ■whole body 
not shown (From Reichenow, after Schuberg ) 


plasm contams near the antenor end another vacuole, which 
is filled with strongly refractile, excretory particles Parasitic 
m the rumen of cattle and sheep 
Dimensions — ^Up to 60/i m length 

-Remarks — Schuberg (1888), who first descnbed this species, 
could detect only the longer ciha covermg the antenor end 
of the body, but later observers state that, m addition, the 
whole body is covered with fine ciha 
Habitat — Stomach of Bos tndicus loeahty not noted 
(Coonoor or Colombo) 
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2. Tribe PLEUROSTOMATA Schewiakoff, 1896, 
emend Kahl, 1930. 

Gymnostomatous Ciliates with the cytostome sht-hke, 
running from the anterior pole along the compressed ventral 
border of the body, or round and situated at the base of 
a proboscis 


Identification Table of Families 


1 (6) Cytostome slit like 

2 (5) C^rtostoimal slit ciliated 

3 (4) convex ventral border 

of the anterior part of the body 

4 (3) Cytostomial sht on the concave ventral 

border of the anterior part of the body 
6 (2) Cytostome m an uncihated groove extending 
backward from the anterior end , near the 
posterior end is a cihated groove which may 
serve as an organ of attachment 
6 (1) Cytostome round, at the base of a proboscis 


2 

3 

[Butsch , p 105- 
Amphileptidas 

[p 119 
L^xodidas Butsch , 


[Grandon 
AmphlbotrellldsB * 
Tracheliidse 
[Ehrbg , p 115 


1. Family AMPHILEPTID^ Butschli, 1889 

Body lanceolate, more or less laterally compressed, showmg 
two broad lateral surfaces, and dorsal and ventral borders. 
The ventral border is convex and the dorsal sigmoid Qiha 
fine, on all sides of the body, or confined to one lateral surface 
C^dostome sht-hke, along the convex ventral border of the 
anterior part of the body, provided with tnchocysts Macro- 
nucleus bipartite or quadripartite, rarely undivided and 
band-shaped 


Key to Indian Genera 


1 (3) Both sides of the body normally cihated 

2 Oral cleft not reachmg to the middle of the 

body Body without hyalme tnchocyst 
zone Proboscis moderately long 

3 (1) Only the nght side of the body normally 

cihated 

4 (6) Body ventrally with flat tnchocyst zone, 

dorsally with similar zone or with tncho- 
cyst warts, proboscis poorly developed 
6 (4) Ventral and dorsal borders without tncho- 
cyst zone, left side qiute uncihated, 
proboscis well developed 


2 

[& Lachm , p 106 
Amphtleptus Clap 

4 

[P 112 

Boxophyulum Buj , 
[p 106 

Bitonotus Wrzes , 
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Genus AI»5?iilLEPTOS Claparfede & Lachraann, 1859 

Amphilepius, Cla^rSde & Lachmann 1868-tfl, p 347 , Kent, 
1880-2, p 623, Butaohli, 1887— 9, p 1690, Iloux, 1901, p 34, 
Penard, 1922, p 64, Lepsi, 1926a,p 34, CalkuuB, 1926, p 405, 
Schoemchen, 1927, p 189, Reicheno'W, 1929, p 1172, Kedd, 
1930-5, p 182 

Body elongated, contractile, only little of the antenor 
part of the body flattened , poatenor part narrower and 
pointed Cilia fine, thickly arranged on all aides of the hody 
along regular longitudinal rows Cytostome slit-hke, along 
the convex border of the proboscis IQ’o cytopharynx Tncho- 
cysts often present Locomotion mostly slow, creeping 
hither and thither, or rotatmg on the long axis Feedihg 
on animal detntus 


47 Amphileptus sp 

Amphihptus ep , Simmons, 1891, p 4 
Habitat — ^Pond water Bengal, Calcutta 


Genus HTONOTUS Wrzesmowski, 1870 

Ampkileptua (part), Bfarenberg, 1838, p 354 

Loxo-phyllum (part), Clapai^de & Lachmarm, 1858-61, pp 367-64 

Letonota, Wrzesmow^, 1809, p 33 

Lttonoiua, Wrzesmoweki, 1870, p 496 

Dtlepttts (part), Fromenfcel, 1874, pp 176-7 

Ltionoltts, Kent, 1880-2, p 742 

Ltonotus, Butschh, 1887-9, p 1691 , Koux, 1901, pp 36-6 , Penard, 
1922, p 64, Lopsi, 1926 o,p 35 , CaUans, 1926, p 405 , Sohoem- 
chen, 1927, p 190 , Reichenow, 1929, p 1172 , ElabI, 1930-5, 

p 186 

Body elongated, strongly flattened, chiefly at the anterior 
end, often curved m a S-shaped manner, antenorly drawn 
out mto a more or less elongated neck, posterior end narrow 
and pomted The right flattened surface with longitudinal 
rows of ciha, the left side of the hody without ciha Mouth 
sht-hke, more or less elongated along the convex border of 
the anterior portion, with a row of stronger ciha along the 
left oral border and a row of tnchocysts along the right oral 
border Pharynx absent Contractile vacuole smgle and 
terminal, or multiple and arranged in one or two rows Anus 
at the postenor end or at the base of the tail-hke portion, 
Maeronucleus bipartite, the two halves connected by a thread, 
or sometimes band-shaped or multipartite Body flexible, 
contractile, often transparent Locomotion slow, ghdmg on 
the cihated side 
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Remarks — Wrzesniowski erected the genus Litonotas for the 
reception of those species, previously referred to Loxophyllum 
or AmphileptuSy which he demonstrated to be cihate only on 
the lower or “ ventral ’’ surface If, however, we regard the 
edge bearing the sht-hke mouth as ventral, the cihate surface 
should be referred to as right and the uncihated one as left 
Butschh (1889) wrongly changed the name to LxoTioius 
with the remark ‘‘ falshch zuerst Litonotus genannt The 
name as given by Wrzesmowski, the author of the genus, is 
JjiUmoiuSy and must be followed, as both Leionota and Lionoius 
are preoccupied 


Key to Indian Species 


1 (4) With single contractile vacuole 

2 (3) Lanceolate, macronucleus consistmg of 

two spherical lobes united to one another 
80-100 fjL m length 

3 (2) Lanceolate, macronucleus reniform 90 ft 

m length 

4 (1) With several contractile vacuoles in a 

dorsal and a ventral row , posterior end 
of the body pointed , with tnchocysts 

5 (6) Macronucleus of two spherical or oval 

parts, united together by a thread, oi 
discrete 200-300 ft in length 

6 (5) Macronucleus bilobed, lobes in contact 

with one another 170 ft in length 


2 

[p 107 
L fasciola (Ehrbg ), 
[p 109 

L tnfuswnus Ghosh, 


5 

[Stokes, p 110 
L pleurosigma 

[p in 

L szmilis Ghosh, 


48 Litonotus fasciola (Ehrenberg) Wrzesmowski (Fig 39 ) 

AmphilepiiLs fasciola y Ehrenberg, 1838, p 356, pi xxxviii, fig 17 , 
Dujardin, 1841, p 485, pi xi, fig 17 
’^Amph'deptvs fasciola y Carter, 1856 6, p 225 
Loxophyllum fasciola y Clapar6de & Lachmann, 1858-61, pp 361-2 
Amphilcptus fasciola y Stein, 1867, pp 24, 64, 67, 118, 119 
Leionota fasciola, Wrzesmowski, 1869, p 33 

Litonotus fasciola, WrzesmQ'*^elu, 1870, pp 500—1, pis xxu— xxiii, 
figs 29-32 

Dilcptus fasotola, Fromentel, 1874, p 290, pi xviu, fig 8 
Litonotus fasciola, Kent, 1880-2, p 743—4, pi xhi, figs 5—11 
Amphileptua massihsnsisy Gourret & Roeser, 1886, pp 471—2, 
pi XXIX, figs 2, 3 

Lionotus fasciola, Butschli, 1887—9, pp 1372, 1388, 1461, 1691, 
pi hx, fig 6 

Loxophyllum fasciola, Maupas, 1888 a, p 248 , 1889, pp 278-84, 
pi XVI, figs 29-42 

Lionotus fasciola, Schewiakoff, 1889, pp 19—22 , 1896, p 202, 

pi 11 , figs 49-50 , pi vi, fig 158 , pi vii, figs 176, 197 , Roux 
1901, p 36, pi n, fig 3 
Loxophyllum fasciola, Bhatia, 1920, p 260 
\ Lionotus fasciola, Ghosh, 1921, p 8 
Lionotus fasciola, Penard, 1922, p 64, fig 68 , Lepsi, 1926 a, p 44, 
fig 99 , Schoemchen, 1927, p 190, pi xii, fig 15 
Lionotus fasciola, Kahl, 1926, pp 292-3, fig K, , 1930-5, p 194, 
fig 28, 7 

\Lionotus fasciola, Bhatia & MuUick, 1920, p 393 
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Body lanceolate, flexible but not contractile , the neck-like 
portion scarcely equalling m length one-half of the entire body, 
curved at its extremity towards the right, gradually narrowing 
towards the end, and not sharply distmguished from the body , 
postenor end obtusely pomted Mouth- cleft along the convex 
border of the neck , the ciha situated along the mouth- cleft, 
of largei size than on the remammg surface , tnchocysts 
along the left oral border Contractile vacuole smgle, situated 



Fig 39 — hitonoliis Jasciola (Ehrbg ) B, mouth cleft , Ma, macro 
nucleus, Ml, micronuclous, Tr, tnchocysts; F C, contractile 
vacuole (After Roux ) 


near the base of the short tail-hke prolongation Macro- 
nucleus bipartite, subcentral, each portion spheroidal, and 
connected by a cord-hke structure , micronucleus between 
the two portions of the macronucleus Locomotion alow, 
alternately swimmmg backwards and forwards 
Dimensions — ^Length 80 - 100 ya 

RemarLs — ^Examples of this species were found m large 
numbers m water from a drain at Lahore They were of 
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somewhat smaller size than usual, and measured 94;/, by 31 /x, 
the neck portion bemg 31 ^ e , one- third of the entire length 

Locomotion was characteristic, slowly swimmmg forwards 
or backwards Very much smaller specimens were found 
m pond water at Srmagar (Kashmir) 

Habitat — ^Dirty water Kashmir, Srinagar , Punjab, 
Lahore , Boiubat , Bengal, Calcutta 


49 Litonotus infusionus Ghosh (Pig 40 ) 

-fLronotzis znftieiontts, Ghosh, 1920 a, pp 146—7, fig 3 , 1921 a, p 7 
lAOnotus znJus^ontiSf Kahl, 1930-5, p 195 

Body lanceolate, widest m the middle and tapering to 
a rounded end posteriorly Dorsal surface strongly convex 
m the middle, ventral shghtly so, with a median ndge extendmg 
from the middle of the body to the posterior end Anterior 
beak twisted and bent to the left side and towards the ventral 



Fig 40 — Ltionotus tnfttsioniis Ghosh (After Ghosh ) 

aspect Cytostome sht-hke, occupymg about one-third the 
body-length Ciha m longitudmal meridional rows, those 
along the left margm of the cytostome longer than the others 
Tnchocysts usually m a row along the nght margm of the 
beak Contractile vacuole smgle, large, oval and postero- 
termmal Macronucleus remform, placed obhquely in the 
anterior half of the body Micronucleus small, spherical, m 
the notch of the macronucleus 

Dimensions — ^Length 90 /x, width 20/x 

Habitat — Hay infusions and pond water among Episfylis 
and Carchesium colomes Bengal, Calcutta 
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50 Litonotus pleiirosigma Stokes (Fig 41 ) 

LiionotxLs pleurosxgrjKij Stokes, 1884 b, p 124 

’\Loxophyllum fasciola subsp pwijabensts Bhatia, 1916, pp 181-2, 
fig 3 

Lxonotus pleurosigma, Penard, 1922, pp 68~9, fig 74 
Hemiophrys (Ltonolus) pleurosxgma, BLahl, 1926, pp 293—5, fig L^, 
1930-5, p 186-7, fig 28, 3 

Body elongate, transparent, flexible, but scarcely contractile, 
posterior end drawn out into a tail-like prolongation or only 
pointed, tapenng gradually towards the anterior extremity, 
which IS curved Oral cleft along the convex border Cuticular 
surface longitudinally striate , ciha more conspicuous on the 
neck-region Contractile vacuoles multiple, variable m num- 
ber, arranged in two rows Macronucleus bipartite, spheroidal. 



Fig 41 — Lxtonoius pleurosigma Stokes C V , contractile vacuoles 
N macronucleus (After Bhatia ) 


subcentral , micronucleus between the two parts of the 
macronucleus 

DtmensioTis — ^Length up to 300 p, 

Remarks — ^The animal showed slow locomotion, now movmg 
forwards, then suddenly m a backwards direction The length 
of a specimen was 147p and the maximum width 42p 
When! I made the acquamtance of this form I did not have 
Stokes’s work at my disposal, and it appeared to resemble 
most closely I/itonottia varsomensisWvz (Kent, 1880-2, p 744, 
pi xhi, fig 4), from which, however, it differed m the number 
of contractile vacuole asnd their arrangement m two longitu- 
dmal rows mstead of one containmg five contractile vacuoles 
only At the tune I considered that both my form and 
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L varsoviensis sliould be regarded as distinct subspecies of 
L fascwlay which some writers had removed from the genus 
L\tonoiuSy reserved for species with a very long neck (m some 
bemg even longer than the body), and had agam placed in 
LoxophylluiTij to which mdeed it origmally belonged the 
name punjabensis was given to the subspecies to mdicate 
its special pecuhanties 

Recent workers have, however, more accurately defined 
Litonotiis, and L fasciola has agam been placed under that 
genus by Roux, Penard and others , and Kahl, m his recent 
monograph, has referred my form to Litonotus pleurosigma 
Stokes, a view which I accept Kahl states that the neck often 
possesses an apical group of tnchocysts, and the tnchocysts 
are also distributed m the plasma The tnchocysts were not 
noticed by me 

Habitat — Stagnant water Punjab, Lahore 


51 Litonotus si milfs Ghosh (Fig 42 ) 

^Lxonotiia eimil%8y Ghosh, 1921 a, p 8, fig 3 
Hemxophrys (Jyvonoiua) axrmh^^ Kahl, 1930-5, p 188 

Body broadly lanceolate, widest behmd the middle, more 
tapermg antenorly than posteriorly Antenor end pomted 



Fig 42 — iMonotiie sxmilxs Ghosh 

and curved to one side Cytostome extendmg beyond the 
anfcenor one-third of the length of the body Longitudmal 
cihary rows famt Tnchocysts scattered Contractile vacu- 
oles 5-6 m number and placed m two rows along both the mar- 
gms Micronucleus by the side of the macronucleus 
Dimensions — ^Length 170/i, width 52 
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Jtemarks — According to Ghosh this species differs from 
L fasciola Ehrbg m having scattered tnchocysts, a smaller 
cytostome, and numerous contractile vacuoles, but agrees 
with it in having a bdobed macronucleus It resembles 
L dtaphanes'Wrzesn inhavingscatteredtnchocysts.butdiffers 
from it in the arrangement of the contractile vacuoles and 
in the shape of the macronucleus Kahl (1930) thinks that 
it is probably identical with L pleuTOSigma The macronucleus 
does not, however, consist of two discrete parts , and the 
contractile vacuoles, though stated to be 6^ m two rows, 
are actually shown m the figure as 4 in the ventral and 2 m 
the dorsal row 

Habitat — Vegetable infusions Bengal, Calcutta 


52 Litonotus sp 

Ltonotus sp , Chaudhun, 1929, p 64 

Habitat^==Soi\B from Centeal India, Indore, and Ceylon, 
Colombo 


Genus I.OXOPHYBI.UM (Dujardm, 1841), 
emend Wrzesmowski, 1869 

LoxophyUum (part), Dujardin, 1841, pp 467,487, (part) Clapar^de 
& Lachmann, 1858—61, pp 357-64 
Loxophyllum, 'Fromentel, 1874, p 178, Kent, 1880-2, pp S27-8, 
Butsohli, 1887-9, p 1692, Eoux, 1901,p 38, Penard, 1922, p 71, 
Lepsi, 1926a, p 35, Calkms, 1926, p 405, Schoenichen, 1927, 
p 191, Reichenow, 1929, p 1172, Kahl, 1 930-6, pp 196,197 

Body contractile and flexible , flattened, leaf-Itke, pomted 
at the anterior and posterior ends Anterior portion bent 
towards the dorsal border Ciha in longitudmal rows on the 
right surface of the body, left surface without eiha Mouth 
slit-hke, along the convex border of the anterior portion, 
as m the precedmg genus Becognirable from the preceding 
genus by the possession of a hvahnc rone along the ventral 
border, extendmg up to the poster loi t nd and usually provided 
with tnchocysts , with a simil.ir /one extendmg along the 
dorsal border, or narrow and Mith tnchocysts collected m 
w arty bundles Locomotion gliding 


Key to Iridian Species 

Body small, up to 250 fi Macronucleus bi [p 113 

partite L helus (Stokes), 

Body large, up to 700 fi Macronucleus multi- [Mull ), p 114 

partite or rosary shaped 5 mcleagns (O F 
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53 Loxophyllum helus (Stokes) (Fig 43 ) 

lAtonotus helus, Stokes, 1884, p 124 , 1888, p 268, pi ix, fig 19 
Loxophyllum helus, Penard, 1922, p 73, fig 78 , Kahl, 1926, 
pp 295-6, fig Ml , 1930-5, pp 199—200, fig 30, 17 
^Loxophyllum helus, Bhatia & Mullick, 1930, p 393 

Body elongate, lanceolate, flattened, anterior end prolonged 
into a short neck which is curved towards the dorsal edge, 
posterior end acuminate, very contractile Mouth sht-like 
along the convex border of the neck Hyahne zone narrow, 
provided with fine tnchocysts along the ventral border and 
the posterior end The dorsal border is raised into a number 


Fig 43 


Fig 44 




Fig 43 — Loxophyllum helus (Stokes) (After Kahl ) 

Fig 44 — Loxophyllum mdeagns (O F Mull ) A, anus , B, cytostome , 
C V Cy feeder canal of the \ ajjuole , Ma, macronucleus , 
Ml, micronucleus, iPr, tnchocysts , F C, contractile vacuole 
(AJter Koux ) 


of papiUsB, underneath each of which is a bundle of tncho- 
cysts The nght side of the body is flattened and covered 
over by ciha arranged along numerous closely approaching 
longitudinal hnes The left side is bulging and marked by 
only a few furrows, but does not bear any ciha Contractile 
vacuole posterior, subtermmal, sometimes with accessory 
vacuoles Macronucleus consists of two eUipsoid portions 
vith a micronucleus lying between them 
cm 


I 
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D^rm'nsxons — ^Length 109-130 /z, and up to 250 p, when 
fully extended 

MemarLs — few specunens, showing the oharacters of 
the species as given above, were met with The length of 
the orgamsms was only 124 /x Scarce 

Habitat — ^Pond water I^shmtb, Srmagar 


54 Loxophyllum mele^ris (O F Muller) (Fig 44 ) 

KoVpoda meleagns, O F Muller, 1786, pp 99-101, pi mv, figs 1-6, 
pi XV, figs 1-6 

Amphzlepim melmgns, Ehrenberg, 1838, p 367, pi xxxvm, fig 4 
Loxophyllvm meleagris, Dujardm, 1841, pp 488-9, pi xiv, fig 6 , 
Clapar^de & Lachmann, 1868-61, pp 368-61, pi xvi, fig 9 , 
Stem, 1869 d, pp 61-3, 89 , 1867, pp 10, 64, 67, 80, 81, 82, 90, 104 , 
Pritchard 1861, p 639, Wrzesmowsla, 1869, pp 44-5, 48, pi iv, 
figs 28-30, Fromentel, 1874, p 294, pi xx, fig 7, Kent, 1880-2, 
p 528, pi xxvu, fig 62 , Butsehh, 1887-9, p 1692, pi lx, fig 2, 
a, b , SchewiakoS, 1896, ^ 209, pi m, fig 65, Roux, 1901, 
p 38, pi 11 , fig 8 , Penarf, 1922, pp 71-3, fig 77 
■\Loxophyllum mdeagns, Gulati, 1925, p 747, pi i, fig 8 
Loxophyllum met eagnSthepBi, 1926 o,p 43, fig 105, Calkms, 1926, 
p 380, fig 167, Schoenichen,1927,p 192, fig 719, Kahl, 1930-5, 
p 202 fig 30, 12 

Body very flexible Form very vanable, from lanceolate 
to broadly leaf-shaped, narrow antenorJy and curved towards 
the dorsal aspect Ventral border broad, uniformly provided 
with tnchocysts Dorsal border crenulate, the projections 
provided with groups of tnchocysts Contractile vacuole 
smgle, dorsal, subtermmal, with a distmct canal ruimmg 
near the dorsal border and presentmg several ampuUte 
Cihary hues close, with short, thick ciha Macronucleus 
rosary-shaped or consistmg of separate small oval masses 
Micronuclei corresponding m number to the parts of the 
macronucleus 

Dimensions — ^Length 300-400 /x , sometimes much larger, 
up to 700 fi (according to Penard) 

Habitat ■ — Stagnant water Potjab, Lahore 
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2 Family TRACHELIID^ Ehrenberg, 1840 

Elongated or ovoid or almost spheroid forms, provided with 
a short or long proboscis Body covered mth uniform ciha 
Special Ciha along the ventral border of the trunk Cytostome 
round, situated at the base of the proboscis Cytopharynx 
provided with tnchocysts or tnchites Contractile vacuoles 
numerous Macronucleus multipartite or band-shaped 


Key to Indian Genera 


1 Anteiior end of the body runs out into 
a trunk or finger-hke process Frr*©- 
hvmg 

' 2 (3) Form lanceolate, posteriorly drawn out 
mto a tail-hke process or at least pomted, 
rounded only m a form found in moss 
,3 (2) Form oval to spherical, posteriorly rounded 
or only shghtly pomted 


2 


[p 115 

DiIiEptus Duj , 

[p 117 
TnACSEiiius Schr , 


Genus DILEPTUS (Dujardm, 1841), 
emend Wrzesmowski, 1870 

Dileptus, Dujardm, 1840, p 285 , 1841, pp 404-7 
AmpTnleptus (part), Claparede & Lachmann, 1858-61, pp 347-8, 
Fromentel, 1874, p 176 , Kent, 1880—2, p 523 
Dileptus, Butschh, 1887-9, p 1693 , Schewiakoff, 189G, p 219 , 
Roux, 1901, p 41 , Penaid, 1922, p 79, Lepsi, 1926 o, p 35, 
Calkms, 1926, p 405 , Schoemchen, 1927, p 192 , Reichenow, 
1929, p 1172 , Kahl, 1930-5, pp 204r-5 

Animalcules free-svummmg, medium sized to very large 
Body not compressed, greatly elongated and very contractile , 
posterior end usually tapermg , neck long, very movable, 
more or less bent dorsalwards Mouth a round openmg situated 
at the base of the neck Ciha on all sides fine, with a row of 
stronger ciha along the ventral border of the proboscis AJong 
the ventral border of the proboscis is a row of tnchocysts, 
W’^hich are also found m the upper surface of the body Contrac- 
tile vacuoles numerous, in several rows along the back Anal 
aperture situated at the base of the pomted tail Macro- 
nucleus elongated, band-shaped or rosary-shaped , micro- • 
nuclei numerous and lymg close to the parts of the macro- 
nucleus Locomotion quick and graceful, the neck con- 
stantly bendmg forwards and backwards Fresh water and 
marme 

i2 
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55 Dileptus anser (0 F Muller) (Fig 45 ) 

V'lhno ajiser, O F Muller* 1773, p 46 , 1786. pp 73-4, pi x.. 
figs 7-11 

AmphileptKS anseVy Efarenberg, 1838, p 355, pi xxxviu, fig 4 
Amphileptus margarztifer, Ehreriberg, 1838, p 355, pi xxw'ii,. 

fig fi 

Dzlepiua onser, Dujardm, 1841, pp 407-9, pi vu, fig 17 
Amphileptus amery Clapar5de & Lachmann, 1858-61, p 362 
Dileptua anser. Stem, 1859d, pp 61-4, 80, 81, 90 , 1867, pp, 67, 75^ 
81, 82 

Amphtlepitis anser, Pritchard, 1861, p 636, pi xxiv, figs 312-13 , 
Fromentel, 1874, p 286, pi xviu, figs 9, 3 a , Kent, 1880-2, 
p 626, pi xxvii, figs 39 & 40 

Ihkptus anaer, Butschli, 1887-9, p 1693, pi lix, fig 4, a-ff, 
Schewiakoff, 1889, pp 22-4, pi m, figs 31-3 , 1896, pp 221-2, 
pi ui, fig 61, pi vu, fig 181 , Koux, 1901, p 42, pi n, fig 11 
IfDzhpius gtgas, Bhatia, 1922, p 29 

Dtlej^tis anser, Lepsi, 1926a, p 44, fig 113 , Calkins, 1926, pp 61v 
116, figs 24, 68 ^ y 

Dzhptm gtgas, Schoemchen, 1927, p 192, pi xn, fig 17 
DihptuB ans&r, Kahl, 1930-5, p 205, fig 31, 17 

Body elongated, browmsh-yellow or greyish-wlnte, posterior 
end with a pointed tail-hke projection , the neck more or less 



Fig 45 — DxUptm anaer (O F Mull ) B, cytostome , Ma, macro 
nucleus , Tr, tnchocysts , V C, contractile vacuoles 
(After Roux ) 

elongated, strongly compressed, one-half to as long as the 
body Ciha of the body short, fine, with stronger adoral ciha 
on the ventral border of the proboscis Mouth at the base 
of the neck surrounded by* a swollen margm without cilia 
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Cytopharynx funnel-shaped, longitudmally striated Tiicho- 
cysts on the ventral surface of the neck Contractile vacuoles 
numerous, in a dorsal row Anal aperture on the surface 
at the base of the tail Macronucleus elongated, sausage- 
shaped or monihfonn Very voracious, devouring large 
animalcules 

Dimensions — Length 20(L400/x, rarely up to 600 p, 

Remarhs — ^The body and the neck showed movements 
which are characteristic of the species Specimens were smaller 
than the size usually recorded for the species they measured 
on an average 200/z. only The ratio between the length of 
the neck and that of the rest of the body m the specimens 
that came under my observation was 2 to 3 The ciha 
covenng the body were very fine and close-set, and the neck 
showed a narrow groove along which the stronger adoral ciha 
vere situated The body did not show any longitudmal 
stnations, and the endoplasm was finely granular The row 
of contractile vacuoles extended into the proboscis also 
The tail was obtusely pomted, and not drawn out mto a distmct 
prolongation 

^ The origmal descriptions of D amer and D gigas were not 
available to me m 1922, and, the two species having been 
merged mto one by Eyferth-Schoemchen (1909), I referred 
my examples to D gtgas Schoemchen (1927) still regards 
the two as synonyms Kahl (1930-5) has stated the distmc- 
tions clearly, and the form is now correctly referred to D anser 

Habitat — River water PtrNJAB, Lahore 


Genus TRACHELIUS, Schrank, 1803, emend, 
Claparfede & Lachmann, 1858-61 

Tracheltus, Schrank, 1803, p 20 

Trachdttts (part), Ehrenberg, 1838, p 320 

Tracheltus, Clapar^de & Lachmann, 1858-61, pp 345-7 , Fromentel, 
1874, p 182 , Kent, 1880-2, p 522 , Butechh, 1887-9, p 1602 , 
Schewiakoff, 1896, p 216, Roux, 1901, p 41 , Hickson, 1903, 
p 400 , Mmchin, 1912, p 439 , Penard, 1922, p 80 , Calkins, 
1926, p 405 , Lepsi, 1926 a, p 35 , Schoemchen, 1927, p 192 , 
Reichenow, 1929, p 1172 , Kahl, 1930-5, p 210 

Body elongated oval or spherical, with rounded posterior end 
and relatively short and plump neck, which is curved dorsal- 
wards Body flexible, neck mobile Endoplasm vnde- 
meshed Ventral surface flattened, sometimes with a depres- 
sion m its middle Mouth on ventral surface at the base of 
the neck Chlia uniform on all sides A row of stronger ciha 
extends back from the anterior extremity of the neck, sur- 
rounds the mouth and is contmued forward agam to the 
anterior extremity Cytopharynx long, conical, provided with 
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rods Anus posterior, ventral Contractile vacuoles nume* 
rous Macronucleus central, ovoid Micronucleus close by. 
Movements swift, rotating roimd the long axis Peeding 
on diatoms, algse and mfiisona 


56 Trachelius gafta (Cohn) (Fig 46 ) 

AmpTixleptvs guifa, Cohn, 1866, p 269, pi fig 60 , Kent, 1880-2 
p 527 

Trachdius gutia Hambuiver & Bruddeabrock, 1911 pp 33-4, 
fig 29 

•^Trachehna gvfta, Ghosh 1920 a, pp 144-5, fig 1, 1921 o, p 8 
Trachdius gutia, Lepsi, 1926a, p 44 

Body elongate-pynform, rounded and widest posteriorly , 
anterior extremity pointed, curved towards the dorsal aspect 
Cvtostome situated on the ventral surface at a distance of 



Fig 46 — Trachdius gutta (Cohn) (After Ghosh ) 

about one-third of the length of the body from the antenor 
extremity CJytopharynx a smooth, comcal, corneous tube, with 
its long axis m the duection of the curvature of the neck 
Cuticular surface stnate longitudmally, densely clothed with 
short, fine, even cdia , ciha on the antenor or oral regions 
not specially differentiated' Endoplasm with numerous large, 
sphencal water-vacifoles Ckmtractile vacuole smgle, postero 
termmal Macronucleus in the form of numerous scattered. 
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refhngent corpuscles Locomotion -constant m a forward 
direction, rotatmg on its long axis^ 

Dimensions — ^Length 120-126 fc 

Remarks — ^The form described by Ghosh (1920 a) differs from 
the description, as given a.bove, m the following respects — 
The cytostome is at oue-fourth of the length of the body 
from the anterior end , contractile vacuoles are two m number , 
macronucleus is irregularly and elongately oval and placed 
m the posterior half of the body , anterior portion forms 
a broad proboscis and is devoid of sphencal granules Length 
214/1, breadth 101 /x Orgamsm is capable of changmg its 
shape from an elongated pyriform to a nearly sphencal form 
Ghosh considers it to be a new variety of T gutta^ but from his 
descnption and figure it is impossible to decide if the form 
has been correctly identified 

Habitat , — ^Putrefymg vegetable mfusions Bengal, Cab 
cutta 


3 Familv LOXODID^ Butschli. 1889. 

-Body elongated, more or less laterally flattened, anteriorly 
termmatmg m a beak-hke process which is curved ventral- 
wards, postenorly pomted or rounded Ciha rather long, 
distnbuted along longitudmal hnes, on the right surface of the 
body only The dorsal and ventral borders bear numerous, 
short, immobile, tactile bnstles Cytostome sht-hke, situated 
on the concave ventral border of the antenor part of the body 
Contractile vacuole absent oi^ smgle Macronuclei two or more 
This family contams only one genus 


Genus LOXODES Ehrenberg, 1830, emend Claparede & 

Lachmann, 1858 

Loxodts^ Ehrenberg, 1830, p 42 , 1838, p 323 , Claparede 

Lachmann, 1858-61, p 339 

I>repanosto7na, Engelmann, 1862, p 382 

Loxodes, Fromentel, 1874, p 182 , Kent, 1880-2, p 748 , Butschh, 
1887—9, p 1694 , Schewiakoff, 1896, p 212 Roux, 1901, p 39 , 
Minchm, 1912, pp 439, 448 , Penard, 1922, p 77 , Calkins, 
1926, p 405, Lepsi, 1926a, p 35, Schoemchen 1927, p 193, 
Reichenow, 1929, p 1172 , Kohl, 1930—6, p 212 

Large to very large, elastic but persistent m form, flattened 
and leaf-hke, anteriorly with a beak bent ventralwards, posterior 
end pomted or rounded The right surface is shghtly convex, 
distmctly longitudmally striated and cihated, the ciha bemg 
dehcate, moderately long, and closely arranged m longitudmal 
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rows, the left surface is flat and naked* The ectoplasm 
appears to be more or less brown, owmg to closely situated 
brown granules Along the dorsal border he a variable 
number (5~25) of strongly refiractile bodies known as Muller’s 
corpuscles In the ventral border of the beak is a narrow 
cleft, the cytostome extending aa a slit along the whole 
curvature of the blade of the sickle which characterizes the 
anterior part of the animal , there is no true cytopharynx 
(what is generally represented as cytopharynx and looks like 
the handle of the sickle is merely an mtemal fold) The 
endoplasm is vacuolated Contractile vacuole absent or 
smgle A row of non-contractlle vesicles may also be present 
Anus situated on the uncihated surface m the posterior quarter 
of the body The macronuclei are t w o m number or numerous, 
small and spherical, each with a strong membrane and a central 
nucleolus, and arranged along the length of the animal m 
a more or less regular row , the micronuclei are m the neigh- 
bourhood of the macronuclei Locomotion moderately qmck 

Key to Iridian Spex^tes 

1 (6) Two macronuclei 2 

2(3) The macronuclei he so close to one another 
that the single micronucleus is flattened 
between the two 


* Great divergencies are met with in the recorded descriptions 
by different authors of the various forms included in tlus genus 
In the first place, it may be pointed out that all the German authors 
speak of the borders as bemg ventral and dorsal and the flatten^ 
and convex surfaces as right and left respectn elVj while Englisl^ 
French and American writers refer to the borders as bemg situated 
on the left and right and the two surfaces as ventral and dorsal 
As regards the nuclei, Wrzesmowski has demonstrated a racemo^ 
development of the numerous spherical endoplasts or nuclei, with 
their attached endoplastules In many instances the endoplastulo, 
instead of bemg fixed to the endoplast, is found attached separately 
to the cord or funiculus while m other cases it may be entirely absent 
(Kent, 1880^2, p 749, and pi i, fig 14) Butschh, m his ^^^scnption 
of the genus, states “ Em bis sehr zahlreiche kleme runde Ma Wi 
(je nacb der Grosse der Thiere) durch den gresammten Korj^r zerstmxm 
und unverbunden Zalil der Mi Ni ahnhch verschieden ” ScheinnKoii 
(1893) remarks as follows — “ Unterscheidet sich von den bisher 
unter diesem Namen beschriebenen Formen durch emen o^ alen, in aer 
Korpennitte gelegnen, fern netzigen JSIaJctotxticl&xis, dem ein jcleiner 
mikronucleus anhegt und durch die Eage der contractilen vacuo e 
Letztere hegt lucht termmal, sondem rechtseiting in 
Korperhalfte imweit des Mimdendes Diese Unterschiede halte ic 
fur unzureichend zur Aufstellung einer neuen Art ‘ J 

states ‘‘Nuclei may be two or more Penard (1922) sajs that 
are numerous, small and spherical JUiere would thus seem to e a 
least three distmct types of nuclear apparatus (1) single mac 
nucleus as described by Schewiakofl , (2) two macronuclei ^ 
by Conn , and (3) numerous macronuclei, either connected by a 
or not, as described by Wrzesmowski, Butschh and the present 
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o (2) The macronuclei he wide apart 

4 (5) Two raicronuclei, attached to the posterior 
pole of the anterior and the anterior pole 
of the posterior macronucleus , posterior 
end of the bod 5 ’' pomted central wards , 
no contractile \acuole length up to 
200/1 

-5 (4) Two raicronuclei l^nng close behmd each 
macronudeus, posterior end rounded , 
contractile \ acuole postero terminal 
length 130-170 /i 

6 (1) Macronuclei and rmcronuclei numerous 

7 Posterior end of the body more or less 

pomted \ entralward , contractile \ acuole 
single, central, with a row of noU' 
contractile \ esicles arranged along the 
ventral border 


4 


[mann), p 123 
L strict i/s (Engel- 


r& Mulhck, p 121 
1/ bahcdiin Bhatia 
7 


[sp nov , p 121 
L punjahenstSy 


57 Loxodes bahadurz Bhatia & Mulhck (Fig 47 ) 

"\Loxodcs bahadtiriy Bhatia & Mulhck, 1930, p 392, fig 1 

Body elongated and laterally compressed, elastic, though 
preserving a defimte oval shape The anterior end pomted 
and curved towards the ventral border The ventral border 
of the anterior portion marked by a groove, at the bottom of 
which the cytostome is situated Cytopharynx absent The 
borders are unif ormly cihated Cytoplasm colourless and more 
or less vacuolated (Contractile vacuole smgle, postero- 
termmal, and a few small non-contractile vesicles arranged 
along the dorsal border Two spherical macronuclei with 
micronucleus lymg close behmd each 

Dimensions — ^Length from 130 to 170/z. 

Remarl^ — This species has some resemblance to L magrihis 
Stokes (as described by Kahl), from which it differs, however, 
by its smaller size, proportionately narrower body, number and 
structure of the macronuclei and the possession of a defimte 
contractile vacuole, which was observed to contract after long 
mtervals The dimensions of iy magmis are given as 400-600 /4, 
but our specimens did not exceed 170/x. 

Habitat — ^Pond water KIashmcb, Snnagar 


o8 Loxodes punjabensis, sp nov (Fig 48 ) 

^IjOxode 3 rostrum, Bhatia (not O F Mull ), 1920, p 260 

Body flexible, flattened, highly vacuolated , the anterior 
extremity curved shghtly ventral wards and termmatmg m 
a beak-hke projection , along the ventral border of the beak 
IS a sht-hke cytostome , cyfopharynx absent , the posterior 
extremity is also bent shghtly m the same direction as the 
anterior end (^ntractile vacuole smgle with a row of much 
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smaller non- contractile vacuoles along one border of the body 
Macronuclei many^ with laterally attached micronuclei 
Animalcules swim evenly or rotate on their axis and creep ovei 
foreign objects 

DtmeTtsiOTis — ^Length up to 150 

Remarks — Specimens found at Lahore were onginailv 
wrongly referred to Loxodes rosinim Loxodes rostrum (O F 
Muller) IS shown by Houx as possessmg numerous macronuclei 


Fig 47 



Fig 47 — Loxodes haJiadurt Bb & M (After Bhatia and Mu3bck ) 

Fig 48 — Loxodes jninjabenstSy sp nov c v , contractile vacuole » 
m, cjrtostome , JV', macronuclei , n, micronucleus , T > non 
contractile vacuoles i, i 

Fig 49 — Loxodes sinattis (Fngelm ) TVo somewhat larger spnenca 
bodies are macronuclei, and the other five are statoblasts 
(After Ivahl ) 


and by Kahl as possessing only two macronuclei with a micro 
nucleus situated between them Kahl^s description and figure 
of Loxodes magims Stokes resemble veiy closely those ^ven 
by Roux for L rostrum , and he thinks this form has been 
wrongly designated as L rostrum by other authors as we 
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My form differs from L rostni77i (O F Mull ) (as described by 
Kahl) m possessmg many raacronuclei, one contractile and 
many non- contractile vacuoles, and m the absence of the cyto- 
pharynx and the margmal setfe It shows some resemblance 
to L magnus Stokes (as described by Kahl), but differs from 
it m (1) a smaller size and greater proportional Avidth, (2) the 
presence of a smgle contractile and a number of non- contractile 
vacuoles, and (3) the absence of cytopharynx and the margmal 
set-ae The size of L magnus is stated to be 400-600 /tt My 
specimens measured 126-150 /x m length and 44-63 /x m width. 
Kahl (1930-5) has enumerated and distmgmshed m this genus 
four species and two new varieties of L magnus The present 
form differs from them all it is, therefore, now recognized 
as a distmct species 

In the forms that came under my observation the body was 
flexible, but persistent m form and flattened In addition 
to the characters noted above, the margmal ciha were short, 
fine and close-set, and there were no margmdl setae or spmes 
The ciha bordermg the adoral groove were somewhat larger 
than the margmal ciha The cytostome measured 32 /x m one 
specimen and 42^ m another — that is, about one-fourth of 
the entire length of the body The surface of the body did 
not show any longitudmal striations, but the deeper layer was 
longitudmaJly furrowed The endoplasm was granular and 
vacuolated, and numerous chloroplasts were scattered m it , 
the colour of the part of the body that was free from them 
was greyish 

The smgle contractile vacuole was situated about the 
middle of the body, and numerous, very much smaller non- 
contractile vesicles were arranged m a roAv along the ventral 
border 

The macronuclei were spherical of the vesicular type, 
irregularly distributed m the posterior three-fourths of the 
body, and were not connected by any cord-hke filament or 
fumcuIuB The micronuclei were not detected 

HabiUzt — ^Pond water Punjab, Lahore 


69 Loxodes stiiatus (Engelmann) (Fig 49 ) 

I>re^ano8toma stnatum, Engelmann, 1862, pp 382-3, pi xxxi, 
fig 7 

Loxodes stnaius, Penord, 1917, pp 471-6, figs 6-12 , 1922, p 70, 
fig 83 

'\Loxodes strtatits, Bhatia & MuUick, 1930, pp 392-3 
Loxodes (Drcpanostoma) striatus, Kahl, 1930-5, p 215, fig 33, 3 

Body elongated, lanceolate and colourless or browmsh 
flexible, Avith its right surface shghtly convex and marked 
with longitudmal hues, along which very fine ciha are evenly 
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distributed , tbe left surface is flattened and naked Anterior 
end curved towards tbe ventral border. Cytostome cleft-bke 
along tbe curved anterior part Along tbe dorsal border 
4 to 6 statoblasts are desenbed by Penard No contractile 
vacuole Two spbencal macronuclei, each provided witb 
a strong nuclear membrane and a large centrally placed 
nucleolus Two micronuclei are placed close to tbe nuclear 
membrane, attached to tbe posterior pole of tbe antenor 
and tbe antenor pole of tbe postenor macronucleus 
Dimensions — ^Length up to 250 p. 

Rermrls — Tbe statoblasts desenbed by Penard were not 
noticed, tbougb a few non-contraetde vacuoles were present 
along tbe dorsal border Tbe stiff tactile bnstles described 
as occurring along tbe ventral border were also not present 
Tbe length of our specimens varied from 142 to 190/i 
Habitat — ^Pond water KAshmir, Srmagar 


60 Loxodes sp 

Lorodes sp , Simmons, 1891, p 4 

Habitat — ^Pond water Bengal, Calcutta. 


3. Tribe HYPOSTOMATA Schewiakoff, 1896, 
emend Kahl, 1931. 

Gymnostomatous Cibates m which the cytostome bes m the 
antenor half of the flattened ventral surface , the cytopharynx 
usually provided with a rod-apparatus 


1 ( 2 ) 

2(1) 

3(6) 

4(6) 

5(4) 

6(3) 


Identification Table of Families 


Ciliation complete , the dorsal surface may 
be eoinewhat more sparsely ciliated than the 
ventral 

Cihation incomplete, cilia absent from the 
dorsal surface, at the most only a few 
bnstles present 

Free hving forms 

No style from the postenor end of the ventral 
side 

A style ansmg from the postenor end of the 
ventral surface 

Parasitic forms on Amphiopods and Isopods , 
enclosed m an imperforate shell, the form 
segments into a number of tomites which 
escape and show a type of cihature different 
from the trophont 
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1. Family NASSULIDiE Butschli, 1889 

Body ciliated all over, the dorsal surface may be somewhat 
more sparsely cihated than the ventral Cytostome situated 
in the antenor half of the flattened ventral surface Cyto- 
pharynx almost always provided with a rod-apparatus 


Key to Indian Genera 


1 (2) The opening of the rod-apparatus lies 

deep at the base of an outer portion, 
the outer opening of which is narrowed 
by a second membrane 

2 (1) The openmg of the rod apparatus lies in 

the upper surface or at the bottom of a 
fiat depression^ not opening to the 
outside 

3 (4) The rod-apparatus opens ui a strong 

depression, the antenor maigm of which 
bears a membranous structure of cilia 
Slender, oval, more or less flattened, 
small Infusona, sometimes with stoking 
tnchocyst layer 

4 (3) The rod apparatus opens without a 

distmct depression m the surface 
Mostly distinctly flattened, without 
tnchocysts 

5 (6) The left margin of the body shows 

anteriorly no beak-hke structure or a 
very weakly developed one Opening 
of the rod-apparatus median 

6 (5) The left margm of the body shows a dis 

tmct projecting beak-l^e structure 
m the neighborhood of the mouth 
The openmg of the rod apparatus 
directed to the right 
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OycnoQBAAiMA Perty, 


5 


[Bloohm , p 129 
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[Bhatia, p 130 
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Genus NASSDIiA Ehrenberg, 1833 

Ndssulcy Ehrenberg, 1833, p 303 , 1838, p 338 , Dujardm, 1841, 
p 494 

Liosiphan, Ehrenberg, 1853, pp 186, 193 

Naasula^ Clapar^de & Lachmann, 1858-61, p 324 , Fromentel^ 
1874, p 168, Kent, 1880-2, p 494 , Butschh, 1887-9, p 1694, 
Boux, 1901, p 42, Hickson, 1903, pp 397, 400, Mmchui, 
1912, p 430 , Penard, 1922, p 85 , Lepsi, 1926 a, p 36 , 
Calkins, 1926, p 404, Wenyon, 1926, p 1175, Schoemchen, 
1927, p 194, Keichenow, 1929, p 1173, Kahl, 1930-5, p 216 

Animactiles of medium size to very large Body flexible 
and contractile, generally egg-ahaped to elongated, mostly 
mth distmctly flattened ventral and strongly bulgmg dorsal 
side, witb both the anterior and the posterior ends rounded 
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Cytostome aituat€d on the ventral surface of the body at 
some distance from the anterior end From the cytostome 
a TOW of strong cim usually extends to the hack along a depres- 
sion of the body lymg on the left side Ciha uniform Body 
stnations famt and weakly spiral Cytopharynx provided with 
well- developed rod-apparatus, the opemng of the tubular 
rod-apparatus hes at the base of an outer portion, the outer 
opening of which is narrowed by a second membrane Anal 
aperture always termmal Contractile vacuoles one or more , 
when smgle usually m the middle region of the body, sometimes, 
however, up to four m number, lymg partly on the dorsal 
and partly on the ventral side Often with a complex covering 
of trichocysts Macronucleus mostly spherical and central, 
rarely band- shaped , with one or more micronuclei lymg 
close by The body is sometimes colourless, mostly, however, 
it IS red, blue or brown Feeds on OsctUaria and Ihatoms, 
and the body is consequently found to contam red, blue 
or violet food-vacuoles Cysts spherical Locomotion uni- 
form and constant 


Key to Indian Species 


1 Body oval, without aflexible antenor prolonga- 

tion , cytophaiynx without rod apparatus , 
contractile vacuole central 

2 Body ovate, with a flexible antenor prolonga 

tion , cytopharynx with a rod apparatus , 
contractile vacuole postenor 
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61 Nassula ambigua Stem (Fig 60 ) 

NossuJa amb 7 pua, Stem, 1854, pp 248-9, pi vi, figs 42-4 
I/Losiphon ambigutis. Stem, 1869 d, p 72, fig 88 + 

Nassula amb'iguaf Olapar^de & Lachmann, 1868-61, p 329 , Kent, 
1880-2, p 495, pi XXVI, fig 41 , Schewiakofi, 1896, p 296 
INaasula amhigtiay Gnlati, 1925, p 748, pi i, fig 10 
Nassula ambjgzia, Iiepsi, 2926 p 44, fig 116, Schoenicnen, 1927, 
p 195, fig 722 , Kahl, 1930-5, p 220 

Body oval, rounded at both extremities , about one 
and a half times as long as broad, evenly ciliate , beautifully 
coloured with red and green particles Cytopharynx a homy 
tube, cihated anteriorly, and without rod-apparatus Con- 
tractile vacuole single, spherical, central Macronucleus 
rounded or oval 

Dimensions — Up to 160 p* m length 

RemarJcs — Gulati, who described this species from Lahore, 
gives the size as 80 p by 50 p and shows the macronucleus as 
rounded 

Habitat • — ^Pools Pukjab, Lahore 
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62 Nassula stramphii (Ehrenberg) (Eig 51 ) 

Ltosiphon etramphvi. Ehrenberg, 1853, pp 184-6, 193 
Nassula stromphii Kent, 1880-2, p 496 
'\Na8stda stromphii Bhatia, 1916, p 182 

Body ovate, vath a distinct large prolongation of the anterior 
region beyond the cytostonle, anterior portion flexible , 
colour green owing to the ingestion of algae as food-particles 
Ciha uniform Cytopharynx tubular, with a cyhndncal fascicle 
of rodJike teeth Contractile vacuole large, posteriorly 
Situated, with pinkish contents*, with two or more smaller 
vacuoles irregularly distributed Macronucleus oval, sub 
central and eccentric 


Fig 61 



Fig 62 



Fig 50 — Nassula awbtgua Stem (After Gulati ) 

Fig 51 — Nassula stramphiv (Ehrbg ) c u, contractile vacuole , m 
cytostome , N, nucleus , cas, cytopharynx (After Bhatia ) 
Fig 52 — Cydogramma rubens Perty (After Gulati ) 


Dimensions — ^Length 57 fx, width 36 ju 

Remarks — ^The row of stronger cim, extendmg from the 
mouth and so characteristic of the other species of the genus 
is absent m this form 
Habitat — ^Ditch water Punjab, Lahore 


63 Nassula sp« 

'\Nassula sp Carter, 1855 
Habitat — ^Fresh water Bombay. 

♦ The pink tinge is probably apparent rather than real, and is 
a contrast effect of the green body 
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Genus CYCLOGRAMMA Perty, J852 

Cyclogramma, Perty, 1852, p 146 , Stem, 1859 d, p 61 
Acidophonts, Stem, 1859 a, p 59 

Nassula (part), GlaparMe & Lachmann, 1858-61, p 824, Kent, 
1880-2, p 494, Butschb, 1887-9, p 1694, Roux, 1901, p 42 
Cyclogramma, Kahl, 1930-5, p 224 

Comprising a few small species, generally referred to 
Nassithi, and agreemg with that genus m form, pigmentation, 
tnchocysts, position, and function of the centrally-situated 
vacuole The structure of the cytopharynx, however, is 
characteristic The strong rod-apparatus opens into a pear- 
shaped depression on the ventral and left side Along the 
anterior margin of the depression is a short row of small 
membranellae, which are recogmzable with difficulty The 
tnchocysts are more strongly developed than m Nassula 


64 Cyclogramma rubens Perty (Fig 52 ) 

C7i/c?ograntma rw6e?!«, Perty, 1852, p 146, pi iv, fig 10, a-g , Stem, 
1859ci, pp 61-2 

Actdophorus rubens. Stem, 1859 a, p 59 

Nassula rubens, Claparfedo & Lachmann, 1858-61, p 330, pi xvn, 
fig 8 , Kent, 1880-2, p 495 , Schewiakoff, 1896, p 233 , 
Roux, 1901, p 43, pi 11 , fig 13 
^Nassula rubens, Gulatj, 1925, p 747, pi i, fig 9 
Nassula rubens, Schoenichen, 1927, p 195, fig 720 
Cyclogramma rubens Kahl, 193C^5, p 224, fig 34, 24 

Body elongate, cylmdrical, three times as long as broad, 
equally rounded at both extremities, bnck-red or rose-coloured 
Preoral depression httle developed, formmg a membranoid 
structure m front of the cytopharynx Cytopharjmx shghtly 
dilated anteriorly, with an armature of separate rod-like teeth 
Tnchocysts thick and abundant Contractile vacuole smgle, 
spherical, subcentral Macronucleus large, spherical, with 
a number of chromatin masses Micronucleus small and 
rounded Feedmg on blue algse 

Dimensions — ^Length up to 90/i. 

RemarLs — ^The form encountered by Gulati differed from 
the above descnption in the ratio of the length to the width 
of the body His specimens measured 90 ju. by 50p., whereas 
the length recorded by other authors for this species is 50-75 p. 
Gulati shows the micronucleus as lymg near the pharyngeal 
tube, while Kahl shows it near the macronucleus The shght 
preoral depression, descnbed by Kahl, was not found by 
Gulati 

Habitat — ^Pond water Punjab, Lahore 
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Genus CHILODONTOPSIS Blochmann, 1895 

Chtlodontopsrs, Blochmann, 1895, p 94 , Roux, 1901, p 45 , 
Schcemohen, 1927, pp 194, 196 , Kahl, 1930-5, p 225 

Strongly flattened, or ventrally flattened and doraally 
slightly bulging, elongate, Avith colourless plasma Cihated 
on both surfaces Rod-apparatus without anteriorly pro- 
longed tube , cytostome with a weakly develojted rmg- 
shaped membrane Mostly with postoral row of ciha extend- 
ing from the left side of the cytopharynx or right across the 
ventral surface (not forrmng composite structures as m Nassula) 
RemarLs — ^The genus is mtermediate between Nassvla, 
which it resembles m cfliation and the presence of a postoral 
row of cflia, and Ghtlodonella, which possesses a similar rod- 
apparatus and form and is also colourless 


65 Ghilodontopsis bengalensis (Ghosh) (Fig 53 ) 

'fChla7nydodontopsts befigalensts, Ghosh, 1921 a, p 8, fig 4 
Chtlodonella bengalensis, Kahl, 1930-5, p 226 

Body elongated oval , anterior end slightly narrower and 
terminating m a pomt curved towards the left side , posterior 


Fig 53 



Fig 53 — Ghilodontopsis bengalensis (Ghosh ^ (After Ghosh ) 

Fig 54 — Orthodonella banerjeei (Ghosh) (After Ghosh ) 

end rounded. Body flattened on the ventral and convex 
on the dorsal surface Cytostome on the ventral surface 
at one fourth of the length of the body from the anterior end 
Cytopharjmx short and conical, with a rod-apparatus Cihary 
stnations of the right side curve round to become contmuous 
Avith those of the left side m firont of the cytostome An 
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adoral row of stout ciba extending from the antenor beak to 
the cytostome Contractile vacuole smgle, spherical, near the 
postenor end Macronucleus oval, central or more postenorlv 
situated, with a smgle imcronucleus close to it 

Dimensions — Not recorded 

Remarls — Ghosh has wrongly referred this species to 
Chlamydodonfopsis instead of Chilodontopsis Blochm Kahl 
IS of the opmion that the form is probably referable to Ohih- 
donella According to Ghosh, the species differs from Chilo- 
dontopsis depressa Petty m shape, shape of the cytopharynx, 
character of the macronucleus and the shape of the contractile 
vacuole The macronucleus is descnfaed and figured with 
a transverse septum m the middle What is descnbed as 
a transverse septum is probably only a cleft, as descnbed 
for Chilodontopsis (Nassnla) dblmga which species it closely 
resembles 

Habitat — Vegetable infusion BewgaIi, Calcutta 


Genus ORTHODONELLA (nom nov ) 
(—Orthodox Gruber, 1884) 

Orthodon, Gruber, 1884, p 524 , Biitsehli. 1887-9, p 1695 , 
Calkms 1926, p 404 , Lep^i, 1926o, p ^6 , Kahl, 1930-5, p 228 

Lanceolate or elongate-oval, dorso-ventrally flattened, mth 
a more or less promment beak-hke projection, at the antenor 
end Opemng of the rod-apparatus directed to the right 
Contractile vacuole smgle, postero-termmal or in the middle 
of the body Macronucleus oval, central , micronucleus 
lying close to it 

Remarls — As the name Orthodon is preoccupied for a genus 
of Pisces (C F Girard, 1856) I have altered it to Ortho 
donella 

06 Orfhodonella banerjeei (Ghosh) (Fig 54 ) 

'^Orthodon 6aner;eei, Ghosh, 1921 a y pp 8-9, 8g 5 
Orthodon banerjeei, Kahl, 1930-5, p 229 

Body oval, narrowed anteriorly, broad and rounded pos 
tenorly Anterior end curved to a blunt beak towards left 
side Body -flattened on the ventral and convex on the dorsal 
surface Cytostome at one-fourth of the body-length from 
the antenor end Cytopharynx elongated, conical, with the 
postenor end bent forward A rod-apparatus present 
A few cilia at the extreme antenor margin of the body longer 
and stouter than those over the rest of the body Contractile 
vacuole absent m Macronucleus broadly oval, with a trans- 
verse partition m the middle, and situate m the postenor half 
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of the body Micronucleus near the posterior end of the 
body 

Dimejisions — ^Not recorded 

Remarks — ^Kahl is of the opinion that this species also is 
a Chtlodondla As regards the presence or absence of ciha 
on the convex dorsal surface, the size of the organism, and the 
presence or absence of the contractile vacuole, the description 
given by Ghosh is mcomplete The cytopharynx is directed 
to the right m Orthodonella^ but this is not so m the figure given 
by Ghosh 

Habitat — ^Tank water BengaIj, Calcutta 


2 Family CHLAMYDODONTIDiE Claus, 1874. 

Body not provided with ciha on the dorsal surface, at the 
most only a few bristles may be present Ciha corifined to the 
ventral surface Cytostome situated m the anterior half of 
the ventral surface Adoral ciha, when present, always as 
a feebly developed preoral membrane-hke structure, never as 
a postoral row Cytopharynx with a rod-apparatus Pos- 
terior end of the ventral surface not provided with styles 


Key to Indian Oenera 


1 Ciliated ventral surface narrowed to a strip, 

wider anteriorly and pointed posteriorly 
the uncibated dorsal surface extending 
inwards on both sides behind the mouth 

2 Ventral surface cihated , dorsal surface 

convex, anterior third or fourth and 
generally the lateral margins free from 
this convexity , dorsally with a transv erso 
row of bnstles on the anterior flattened 
part 
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Genus PHASCOLODON Stem, 1859 

P/icwcoZodon, Stem, 1859 a, p 2, 1859 d, p 109, Kent, 1880-2, 
pp 745-6 , Butsclih, 1887-9, pp 1697-8 , Lepsi, 1926 a, p 36 , 
Schoenichen, 1927, pp 193, 198 , Kohl, 1930-5, p 232 

Small to medium sized Ventral surface longitudmally 
striated and cihated, narrowed behmd the mouth by extension 
on both sides of the dorsal uncihated surface , hin der end 
pomted Cytostome m the anterior part of the ventral 
surface Cytopharynx funnel-shaped, enclosmg a bundle of 
rods Contractile vacuoles two Locomotion, sw immin g and 
rotatmg on the long axis 

k:2 
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67 Phascolodon sp (Fig 55 ) 

'\Pha8colodon ep , Chaudhixn, 1929, p 54, pi u, figs 14, 15, 16 



Fig 55 — Phaacolodon sp (After Chaudhim ) 


Hdbifal — In soil Cbylok, Colombo 


Genus CHILODONELLA Strand, 1926 
(— Chilodon Ehrenberg, 1833) 

Chilodon, Ehrenberg, 1833, p 287 , 1838, p 336 , Dujardin, 1841, 
p 490, Stem, 1859 d,p 110 , ClaparSde & Lachmann, 1858-61, 
p 332, Kent, 1880-2, p 746, Butsrhh, 1887-9, pp 1695-6 , 
Rou^., 1901, p 46 , Lepsi, 1926ct, p 36 , Calkms, 1926, p 404 
Chilodonella, Strand, 1926, p 31 
Chilodon, Schoemchen, 1927, pp 194, 196 
Chtlodonella, Kahl, 1930-5, pp 234-5 

Animalcules free-smmming, small to medium-sized or 
large, persistent in shape, but more or less flexible, subovate, 
strongly flattened dorso-ventrally Anterior end produced 
on the left side mto a beak-hke projection The dorsal region 
convex, the ventral surface flat or shghtly concave and with 
fine longitudmal stnations Posterior end broad, rounded, 
only rarely pomted From the cytostome a curved striation 
bearmg somewhat thicker ciha or bristles extends to the 
beak Cytostome median, m the anterior half of the bodj% 
followed by a straight or spirally curved cytopharynx, which is 
provided with fine well-develop^ rod-apparatus Contractile 
vacuoles variable, either smgle, termmal, or median, or 2, 3, 
up to numerous, mcreasmg m number with the size of the 
individual Anal aperture postero-terminal Macronucleus 
central, oval, shoivuig characteristic structure , micronucleus 
single, lymg close to macronucleus Inhabitmg salt and fi'esh 
water Penard (1922) has recorded two species as ecto- 
commensals on Asellus or Gammarus, freshwater Ckustacea 
Remarks — The name of the genus has been altered by 
Strand, as the name Chilodon is preoccupied, Ehrenberg havmg 
already (1831) given it to a genus of Mollusca 
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Key to Indian Species 


1 (2) Contractile \acuol 0 single, cytophar^nx 
short and straight 

(1) Contractile lacuoles more than one 
(4) Contractile \acuoles se\eral, scattered 
Cvtophar> nx long and straight 
4 (3) Contractile \ acuoles three, largest pos- 
terior C> tophar>Tix spirally ciirv ed 
behmd 
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68 CMIoffonella cucuUulus (O F Muller) (Fig 56 ) 

Kolpoda cucuIluSf Muller f 1773, p 58, 1786 p 105, pi x\, figs 
7-11 p 185.pl xx\i, figs 13-16 
Loroefes cucidho O F Muller, 1786, p 106, pi x\ , figs 12-15 
Loxod^s cuoidluluSf'Ehrenhergy 1830, pp 42, 53, 56, 63, 78, pi x\, 
fig 3 , 1831, pp 109, 150 

Chtlodon cuctdltdiiSy Ehrenberg, 1833, pp 169, 174 176, 287, 322, 
pi 11, fig la-g^ 1837, pp 164,166, 1838 pp 336-7, pi 
hg M 

Loiodes cucidlidusy Dujardm, 1841, p 451, pi xiii, fig 9 
Loxodcs cucidho, Dujardm, 1841, p 452 

Chilodoji ciictdltdus, Dn^eivdin, 1841, p 491, pi m, fig 6, Stem, 
1854, pp 126-38, 192, 242, 2-*9, pi m, figs 51-69, 1859 
pp 110-14, pi 1 , figs 6-23 , 1867, pp 20, 41, 44, 49, 59-61, 
69, 70, 118 

'\Ghilodoncuctdlidus, Carter 18566, pp 128, 132 248 pi \u,figs S2-3 
Chtlodon cucidlidu^ Clapar^de & Lachmnnn, 1858-61, pp 334-7 
Engelmann 1862, pp 350, 368, 387 pi xxxm, fig 4 , Kent, 
1880-2, pp 746-7, pi xhi,figs 16-22 . But schli, 188 7-9, pp 1695-6, 
pi lx, fig S, pi bwi, fig 1 , Schew-iakofl, 1893, p 40 , 1896, 
p 245, pi m, fig 73, pi \u, fig 199, Roux, 1901, pp 46-7, 
pi u, fig 16 

'\Chdodon stetm, Bhatia, 1922 p 30 
Chtlodon cucidlatns, Hollis, 1922, pp 3—7, figs 1-5 
Chtlodon cucidhdus Penard, 1922, pp 90^2, figs^ 94, 95 
’\Chtlodon citoidlns, Gulati, 1925, p 748, p\ i fig 11 
Chtlodon cucullidus Lopsi 1926 a, p 4b, fig 128 Wen\on, 1926 
p 1176, fig 496, Schoemohen 1927, p 197, pi xu fig 20, 
Roichenou, 1929, pp 276, 277, 358 1173, fig 307 
'\Chdodon cucullidus, Bhatia & MuUick 1930, p 394 
Chdodonella cucidlulus, Kahl, 1930-5 p 235 fig 38, IS 

Body as5Tnmetrical, dorso-ventrally flattened, elongate 
elliptical, deformable Anterior extremity produced into 
a lamellar beak-like projection, curvmg to^vards the left 
Posterior end of the body rounded Ventral surface flattened 
and bearmg longitudinal ciliary hnes, those on the right 
half curved and runmng on to the beak, those on the left half 
runmng straight Dorsal surface convex Cytostom© ventral,, 
situated m the anterior third of the body Cytopharviix 
straight, Av^der anteriorly and narroAnng posteriorly, con- 
tammg a number of longitudmal rods From the ^interior 
end of the cytophar;vnx a kne of bristles extends to the beak* 
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Contractile vacuoles numerous Macronucleus oval, %vith a 
small micronucleuB close to it 
Dimensions — ^Length 130-150/1., sometimes up to 300 /i 
Eemarks — Specimens found at Lahore were much smaller 
than the size usually given for the species, an average specimen 
measuring only 90 /i. by 42 /t The body was strongly asym- 
metncal, flattened and flexible, and the animal moved with 
a ghdmg and undulatmg movement The longitudinal 
striations were fine but well marked, and the cihation was 
fine and close The obhque hne of bristles, which generally 
extends from the beak to the cytopharyiix, was not present m 
the specimens that came under my observation Numerous 
small vesiculee were distributed ui all parts of the body, 
includmg the beak The macronucleus was large, oval and 


Fig 56 Fig 67 Fig 68 



Fig 56 — Chtlodondla cuctdlulus {O F Midi) .4, anus, JB, cytostome , 
C Vt contractile vacuole , Ma, Macronuoleus , Mt, micro 
nuoleruB , ph, cytophatynx (After Roux ) 

Fig 67 — Chtlodonella rhesus (Ghosh) (After Ghosh ) 

Fig 58 — Chtlodonilla spiralidentia (Bh & Mull ) (After Bhatia and 
Mulhck ) 

finely granular, contaimng a large central vesicular body 
The micronucleus could not be made out The body did not 
confam any diatoms, but round, disc-shaped or oval green 
algte In 1922 I referred the form to C steini, but that species 
18 now generally merged mto C cncuUulns 

Specimens found by Bhatia and Mulhck at Srmagar 
(Kashmir) also measured about 90//. m length Contractile 
vacuoles were three m number, two bemg in the middle, and 
the third, which was largest, postero-termmal The large 
oval macronucleus shows a charactenstic structure m per- 
manent preparations There is a narrow compact layer of 
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nucleoplasm extending along the nuclear membrane There 
IS a large spherical nucleolus, surrounded by chromatm 
granules, which are specially aggregated on two sides of the 
nucleolus like two caps 

Habitat — Pond water Kashmie, Srmagar , Punjab, La- 
hore , Bosibay, Bombay 


69 Chilodonella rhesus (Ghosh) (Fig 57 ) 

'^GJnlodon 8p , Knowles, 1928, p 522 
'{Chxlodon rhesus^ Ghosh, 1929 6, pp 15—16, fig I 

Body flattened and elongately ovate, length less than twice 
the breadth, widest behind the middle Anterior end some- 
what tapenng, rounded, and shghtly bent to the left Dorsal 
surface convex, ventral surface flattened and cihated , no 
dorsal row of ciha Ciha longest m the anterior portion 
Cytostome circular and situated towards the left side at 
one-fourth or one-fifth of the bodj^-length from the antenor 
end Cytopharynx short, truncate, and directed towards 
the left, w^th a distmct rod-apparatus Ectoplasm thick , 
endoplasm coarsely granular Contractile vacuole spherical 
and postero-ternimal Macronucleus large, oval, central or 
somewhat behmd the middle The macronucleus consists of 
a large clear area, ivith a small mass of chromatm m the 
centre, the clear area bemg surrounded by dense chromatm 
granules which fill up the rest of the macronucleus Micro- 
nucleus not detected Intestmal parasite 
Dimensions — Length 50-65 /x, w^dth 26-42 /x 
Remarks — The species differs from others in the absence of 
an adorn 1 row of ciha, in its short phar^mx, and a very short and 
straight rod-apparatus 

Habitat — In the mtestme of the common Bengal monkey, 
Macacus rhesus Bengal, Calcutta 


70 Cbilodonolla spiralidentls (Bhatia & Mulhek) (Fig 58 ) 

-^Chxlodon spxrahdcntxs^ Bhatia Mulhek, 1930, pp 394-5, fig 2 

Bod\ flattened, oval, nearl}’^ twace as long as broad Dorsal 
surface convex, ventral surface flat and uniformly cihated 
Cilia arranged along parallel Imds, which run straight m the 
left half and curve round to the anterior end m the right half 
of the bodj Antenor cxtremitj” of the body produced into 
a flattened beak shghtl}^ curvmg to the left Cytostome 
situated some distance behmd the antenor end, followed by a 
c\i:ophar;vTix which is wider m front and the narrow portion of 
which IS spirally curved Cj^doplasm vacuolated Contractile 
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vacuoles three, the largest near the postenor end Macro- 
nucleus somewhat oval and surrounded by a clear space The 
nuclear membrane has a wavy zone of nucleoplasm adhermg to 
it all round There is a large, centrally placed nucleolus with 
a dark central karyosome Chromatm granules are compactly 
arranged m two masses on the anterior and posterior sides of 
the nucleolus and less densely laterally 
Dimmstons — ^Length 97 /x 

Remarks — The movement is usually ghding, but sometimes 
the animal swims forward and rotates on its axis The length 
of the animal is 97^ and the maximum width 63 /x 

The species, as defined above, shows some resemblance 
to C cucullulns (Muller) and C unctnafus (Ehrbg ) It 
resembles C cuculluhis m the arrangement of the cihary Imes 
and the structure of the nucleus, but differs from it m the 
form of the cytopharynx, vhich is spually curved It 
resembles C uncinatus m havmg the cytopharynx spually 
curved, but differs from that species m the structure of the 
nucleus, the number and disposition of the contractile vacuoles, 
and its larger size 

Habitat — ^Pond water Kashmir, Srmagar 


71 Chilodonella sp 

■^Chilodon sp , Chaudhun, 1929, p 54, pi ui, fig 7 

Remarks — Chaudhun gives no descnption, and the organism 
cannot be identified from the rather crude diagram given by 
him 

Habitat — Soils BRifGAL, Sibpore , CentraxInbia, Indore 


72 Chilodonella sp 

'\Chilodon sp , Simmons, 1S89, p \ 

Habitat — ^Pond water Beng m ., Calcutta 
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2. Suborder TBICHOSTOMATA Butschb, 
emend Kahl 

Holotbicha mth body usually covered entirely with ciha 
A well-developed penstomial depression or groove, the surface 
of which 18 cihated, leads to the cytostome, and causes a spiral 
twisting of the body Cytostome is kept permanently open 
and the food is brought m by a whirlpool Cytophaiynx 
tubular, not contammg a rod-apparatus Both the cytostome 
and the cytopharynx are provided with specially thickened 
cilia, which are not united to form membranes but help 
to direct the current, contaimng food particles, down the 
cytopharynx 

Remarks — ^Butschh used the term Tbichostoimata to 
mclude all groups of Ciltata other than the Gymnostomata 
He divided the order Teichostomata mto the suborders 
Aspikotbicha (mcluding all the Holotbicha except Gymno- 
stoma) and Spikotbicha (mcludmg Hetebotbicha, Oligo- 
TBiCHA, Hypotbioha and Pebitbicha) Calkins (1926) 
apphed the term Trichostomina to those Holotbicha 
m which there is always a cihated penstomial groove and 
special ciha, which may be free or umted to form membranes, 
m the cytostome or the cytopharynx This group had been 
previously designated as Hymenostomata by Delage and 
H6rouard (1896), Schewiakoff (1896), Hickson (1901) and 
Mmchin (1912) Kahl (1926, 1930-5) still further restricted 
the term Teichostomata to a suborder of Holotbicha m 
which there is a cihated penstomial groove and the oral and 
pharyngeal cilia are not muted to form membranes, and he 
also restricted the term Hymenostomata to those m which 
the oral and phar 3 Higeal ciha are united to form membranes 
Reichenow (1929) has followed Kahl m this usage of these 
terms 


Identification Tcdjile of Families 

A Freah-water 

1 (2) Small, ovoid Infusoria, with a ciliated 

penstomial groove, which surrounds 
half of the antenor end, andva pro- 
jection provided with bnstles extend- 
ing beyond it They secrete a dehcate 
gelatinous test , swim backwards Msrynidss * Poche 

2 (1) Other forms, budding no test 3 

3 (4) Small, generally strongly flattened 

laterally, with dehcate, coat-of-mad- 
like pelhcle Cdia sparse, particu- 
larly on the nght f * 
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\\here they form a semicircular or 
sickle shaped uninterrupted dorsal 
keel, and 2-9 interrupted rows on the 
plane surface Cy tostome on the com- 
pressed ventral surface, membranoid 
structures generally recognizable with 
difficulty Two contractile vacuoles 

4 (3) Other forms, differently ciliated 

5 (0) Small to very small Infusona with long 

tail like process , the body cilia 
occupy only the antenor half in 3-4 
transverse spirals 

6 (o) Without a tail hke process and diffe 

rently ciliated 

7 (10) A zone of special ciha extends spirally 

from the mouth to the hinder end 
S (0) Spiral zone extends from the antenor 
nght to the postenor left (optical) 

9 (8) Spiral zone extends from the antenor 
left to the postenor nght (optical) 

10 (7) Without special spiral row 

11 (12) On the ventral side a ciliated trans- 

verse groove runs to the cytostome 

12 (11) Without ventral transverse groove 

13 (14) Cytostome m the first fouxiih m a 

shallow oval longitudmal groove, 
the walls of which are provided with 
uniformly thick cilia 

14 (13) Cytostome deepened m a funnel-like 

manner 

15 (16) From the antenor end a broad pen- 

stomial groove runs backwards and to 
the right up to tlie middle of the body, 
at the bottom of which lies the charac* 
tenstic oral funnel (vestibule) Oral 
funnel with a strong cihary field 

16 (15) Without a depression extending back- 

wards from the antenor end 

17 Oral funnel with tunnel shapedpassage, 

with a cihary field at the lower and 
another a1 the upper side of the funnel 
Free living, mostly moss mhabitmg 
forms 

Incerlse sedts 

1 Form oval or lanceolate, strongly 

flattened, posteriorly dmwn out 
Cytostome a very short ciliated groove 
near the antenor end 

2 Form obovate, with a postenor bimch 

of gelatmous threads fixmg the body 
to the substratum, and with a stiff 
bnstle arismg from the postenor end 
of the body Cytostome m the centre 
of the ventral surface 

3 Form elongate, very contractile 

Cytostome a long, simple, and narrow 
groove, lying along the ventral margin 
near the anterior end 


fp 153 

Trlchopelmldffi Kahl, 


CKahl) 

t(=ScIadosiomldeB* 
TrlmyemMea* Kahl 

7 

8 

Splroionldm* Kahl 

Trichospirld© ♦ Kahl 
II 

[p 139 

Plagiopylid© Scheie , 

13 


Uiathrostomld®* Kahl 
15 


[p 145 

Farameclld© Kent, 

17 


[p 141 

Colpodid© Poche 


[Madsen 

Entorhipldlid©* 


[{ = Cenirostomatlda *) 
LagenenJd©’*^ Grand 


Gelelld©* Kahl 
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B ParasU%o 

1 (6) Entire body covered with cilia 

2 (3) Cytostome ventral, connected by a 

groove with the antenor end, or 
numerous small cytostomes along the 
whole length of the groove , parasites 
of mammals 

3 (2) C3dx5stome ventral, not connected by 

a groove with the antenor end 

4 (5) Cytostome ventral, near the posterior 

end , concretion vacuole absent , 
parasites m the stomach of rummants 
-5 (4) Cystostomial groove on the ventral 
surface between it and the anterior 
end of the body is a frontal field 
covered with longer ciha , concretion 
vacuole present , parasites m the 
caecum of horse 

6 (1) Cilia over certam regions of the body 

only 

7 (8) Peristome occupies entire antenor end, 

cilia limited to the penstomial field 
and adjacent part of the body , para- 
sites m the caecum of guinea-pigs 
■8 (7) Cytostome not terminal , tufts of ciha 
above and below cytostome and in 
postenor anal region , parasites in 
the stomach of rummants 


2 


[Chatb & Per 
[(=NicoUeIlidm* 
Pycnothrlchldm^' Poohe 

4 


[p 156 

Isotrlchldm Butsch , 


[da Cunha 

ParafsotrichJdm’^ 

7 


[da Cunha 

Cyathodlnldze * 


[Hsmng, p 160 

Blepharocoridi^ 


• In addition to the famihes enumerated above, Protohalhdae 
•da Cunha & Muniz (1927) and Sulcigendas Gajewskaja (1933) may bo 
mentioned, each based on a single species 


!• Family PLAGIOPYLID^ Schewiakoff, 1896. 

Dorso-ventrally flattened, oval to ovoidal forms Without 
A tail-like process of the body and ^thout a special spiral 
zone of ciha On the ventral side of the body a cihated 
groove runs transversely across to the cytostome. Cytostome 
followed by a short cihated cytopharynx. 


Genus PLAGIOPYLA Stem, 1860 

Flagtopylay Stem, 1860 a, pp 57, 58-9 , Kent, 1880-2, p 538 , 
Butschh, 1887-9, p 1704, Roux, 1901, p 76, Penard, 1922, 
p 186, Lepsi, 1926a, p 51, Calkins, 1926, p 406, Schoenichen, 
1927, p ^19, Kahl, 1930-5, p 264 

Body elongated oval, flattened On the anterior fourth 
of the ventral surface a penstomial groove^runs transversely 
across jfrom the right margirPof the body, andHls^^ovided 
•along both' margms with thicker ciha, which are, however. 
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not united to form membranelles At its end is the cytostome, 
followed by a short cihated cytophar 3 ntix Macronucleus 
rounded, with a small rounded micronucleus close to it 


73 Plaglopyla (?) carten Kent (Fig 69 ) 

■\Plagtopyla (?) carten, Kent, 1880—2, p 538, pi xxvi, fig 69 

JBody elhptical, cyhndncal, equally rounded at the two 
extremities, about twice as long as broad Cytostome nearly 
mid- way between the centre and the pintenor extremity 
of the body, enclosmg a mmute, lunate, undulatmg membrane, 
followed by a comcally-pomted tubular cytopharynx , anal 
aperture lateral, on the same surface as the mouth, but 
nearer the posterior extremity Cuticular ciha short, disposed 
m even longitudinal rows Contractile vacuole lateral, 
subcentral Macronucleus imdetermined 
Dimensions — ^Length 200 p. 



Fig 69 — Plagtopyla (?) carten Kent an, anal aperture 
(After Kent ) 

Remarics — ^The form figured and bnefly descnbed by 
H J Carter m his manuscript notes imder the title of Para 
mcecium * was descnbed as a new species by Kent, and was 
tentatively referred to Plagtopyla It does not, however, 
seem to belong to this genus, as there is no xienstomial 
running transversely across from the nght margm of the body 
Further, the cytopharynx as figured does not show any ciha, 
but a lunate membrane Kent himself was doubtful and 
thought that the form would perhaps be more nghtly referred 
to the genu g ' QpJiTyogleiLa - —But, m my opimon the form 
cannot^ even be referred to Ophryoglena, as the characteristic 
deeply-sunk oral groove is wantmg 

H^itat — Fresh water . Bombay, Bombay 
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2. Family COLPODID^ Poche, 1913, emend. 
Kahl, 1926. 

The body cilia run m rows arranged m a concentnc manner 
round the convex oral jnargm on the ventral surface and 
diagonally on the dorsal surface Body is without a depression 
extending backwards from the anterior end A funnel- 
shaped groove, m the anterior half of the body, runs across 
one of the surfaces of the body Both upper and lower sides 
of the funnel bear cihary fields These cdia are (according 
to Kahl) not umted mto membranes Cytostome followed 
by a short cytopharynx leadmg to a food vacuole Alveolar 
layer of the ectoplasm always contains short tnchocysts or 
tnchocyst-like, round, shirung bodies Contractile vacuole 
Single, postenor Macronucleus spherical or shghtly oval 
and contains a nucleolus 


Genus COLPODA O F MuUer, 1773 
Kolpoda, Muller, 1773, pp 56-7 

Golpoda, Gmehn, 1791, p 3894 , Ehrenberg, 1838, p 346 
Kolpoda (part), Dujaj-dm, 1841, p 478 

Golpoda, Clapaj^de & Lachmann, 1868-60, p 270 , Kent, 1880-2, 
p 512 , Rhumbler, 1888, pp 549-601 , Butschli, 1887-9, p 1707 , 
SchewiakofE, 1896, p 306 , Roux, 1901, p 67 , Ennques, 
1908 a, p 272, 1908 6, pp i-xv , CaHnns, 1926, p 406, Lepsi, 
1926 a, p 63, Scboeiuchen, 1927, p 207, Sandon, 1927, p 183, 
Kahl, 1930-5, p 273 

Body kidney-shaped, laterally flattened Dorsal surface 
strongly convex, ventral plam or convex, provided with a deep 
depression m the anterior part or m the middle Anterior 
end roimded, twisted from left to right and curved on the 
ventral face Postenor end uniformly enlarged and rounded 
Ciha long, fine, and closely arranged m longitudmal rows 
C 3 rtostome m the ventral depression, oval, usually described as 
provided with an undulatmg membrane Cytopharynx absent 
or rudimentary, described by Roux as short, curved and pro- 
vided with a narrow undulatmg membrane Accordmg to 
Kahl undulatmg membranes, as also the hp-hke projection 
described by Ennques, are absent, these mvestigators havmg 
wrongly mterpreted the projectmg margmal cilia as such 
Anus postenor Contractile vacuole smgle, posterior Macro- 
nucleus variable m form The orgamsm divides after encyst- 
ment mto two or four daughter organisms Locomotion 
rapid, with changes of aspect Feedmg on bacteria. 
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Key to Indian Species 

8 to 10 frontal dentations, macronuclena with [p 142 

lobate kaiyosome <7 cucullus O F KuH ^ 

6 to 7 frontal dentations, macronucleus with [p 143 

lobato karyosome ^ O TTuntpcun Ennc^ues, 

6 to 7 frontal dentations, macronucleus with [p 144 

nondobate karyosome C stexnx^ Maupas, 


74 Colpoda cucullus O F Muller (Pig 60 ) 

Kolpoda oucuUuaf O F Muller, 1773, p 68 , 1780, p 102, pi xiv, 
figs 7-14 

Colpoda cttciiUtts, Ehrenberg, 1838, pp 347-8, pi xxsix, fig 6 

Kolpoda ctundltis, Dujardin, 1841, pp 479^1, pi iv, fig 29, 
pi xiv, fig 6 (I) 

Colpoda cucuUua, Stem, 1854 cf, pp 16-25, 34-6, 131, 204, pi m, 
figs 1-31 , 1867, p 48 , Ciapar^de & Lachmann, 1858-60, p 270 , 
Kent, 1880-2, pp 612^, pi acacvu, figs 10-23 , Maupas, 1883, 
pp 430-6, pi XIX, figs 1-^ , Khumbler, 1888, pp 649-601, 
pi xxx vi, figs 1-67 , Butschh, 1887-9, p 1707, pi Ixu, fig 7 , 
Schewiakofi, 1893, p 48, 1896, p 307, pi iv, fig 111 
f Colpoda hucxdltts, Daday, 1898, p 8 

Colpoda cxicullttSf Roux, 1901, p 58, pi ui, fig 11 , Ennques, 
1908 6, pp vi-vu, figs I, 2 

'\Colpoda cucuUfiSt Bhatia, 1916, p 182 , Ghosh, 1921 a, p 9, fig 6 ; 
Gulati, 1926, p 749, pi u, fig 16 

Colpoda cucuUuSt Lepsi, 1926 o, p 62, figs 216-19 , Wenyon, 1926, 
p 1179, fig 498, Scboenichen, 1927, p 207, pi xu, fig, 32 
^Colpoda cucuZZtw, Sandon, 1927, p 183, pi vi, fig 1 , Msdhsva 
Rao, 1928, p 114, pi ui, fig 4 , Chau^un, 1929, p 60, pi u, 
figs 10, 11, 12 

Colpoda cucidlus^ Reichenow, 1929, pp 1176-6, 1187, fig 1169, 
Kahl, 1930-6, p 277, fig 47, i-3 

Body strongly kidney-shaped, ^nth a well-marked depression, 
the ventral side with strong" furrows which give the antenor 
end a curved appearance Frontal dentations 8 to 10 Colour 
yellowish or brown owing to large number of food- vacuoles 
being filled with algse Cytopharynx absent, or short and 
curved Ciha of the oral region projecting m a tuft-hke manner 
Contractile vacuole large, smgle, poatenor Macronucleus 
oval, central, with a lohed karyosome Beproduction occurs 
in cysts, and just before excystation cysts contam two or 
four mdividuala actively rotatmg 

l>imtn^ions - — ^Length very various, from 40--I20 /£, average 
80 ft Cysts on an average about 35 ft m diameter 
ReTnarhs — C cucullus is one of the commonest soil Ciliates 
It IS larger than the two other species, and the part behmd 
the mouth is very swollen and almost globular Reproduction 
often occurs in the cysts, which are about 35^ in diameter 
Habitat — ^In soil Kashmir, Punjab, Siko, Bomb^, Mv- 

SORE, IVlADRAS, HYDERABAD, CeNTRAD PROVINCES, UNITED 
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Pkovinces, Oeissa, BjenoaIi, Assam, and Bubma In 
vegotaWo mfiisions . Punjab, Lahore, and Bengal, Calcutta 
In fresh water Ceylon 

Fig 60 Fig 61 Fig 62 



Fig 60 — Oolpoda cuouUus O F Mull B, cytostome, -Ma, macro- 
nucleus , M*, mioronucleufl , MO, undulating membrane 
ph, oytopharynx , V^, food-vacuole , V C, contractile 

vacuole (After Boux ) 

Fig 61 — Colpoda sUtmt Maupas Lettering as in fig 60 (After Boux ) 
Fig 62 — Colpoda maupast Ennques (After Sandon ) 


75 Colpoda maupasl Ennques (Eig. 62 ) 

Colpoda maupast, Ennques, 1908 6, pp vu— xi, figs 3-5, 9 , Wenyon, 

1926, p 1180 

■\Colpoda maupast, Sandon, 1927, p 183, pi i, fig 24, pi vi, fig 2 
Colpoda maupast, Eiahl, 1930-6, p 279, fig 47, 12 

Body oval and cylmdncal, more elongated than C steimi, 
with the antenor end more rounded Erontal dentations 
6 to 7 Left margin with small, but distmct, semicircular 
excavation Macronucleus sphencal, with a lobate karyosome, 
and with a micronucleus lymg close to it 

Dtmenswns — ^Length 3^70 /x Cysts smaller, about 15- 
20 /X m diameter 

Remarks — Accordmg to Ennques this species' cannot be 
induced to conjugate readily hke C.‘ stetmt The cysts, 
which are smaller than m the other two species are enclosed 
m a thick, structureless, mucilagmous outer layer, which 
18 not so corrugated as the outer wall m the other species 
In older cysts this outer layer condenses mto a relatively- 
t hin and highly refiingent wall 

Habitat — ^In soils Bengal, Pusa, and Madras, Madras 
and Coimbatore 
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76 Colpoda SteMl Manpas (Fig 61 } 

Golpoda atetnn, Matipas, 1883, pp 436-43, pi xix, fip 7-14, 
BQteoHj, 1887-9, p 1707, pi Ixu, fig 8, Sehewiakoff, 1896, 
p 308, pi IV, fig 112, Bo\k, 1901, p 68, pi ju, fig 12 j 
0o?p<Hto««etm,E)anqtieB, 1908a,p 272, 1908 6, pp »-xiu,figs 6-8, 
10 

Colpoda X,opsi, 19264*, p 82, figs 220—2 

0oZpo(fo eletm, Wenyon, 1926, pp 1179-80, fig 498, Sohcemchen, 
1927, p 208, fig 733 

'\Colpoda eiemtt, Soaidon, 1927, p 183, pi vi, fig 3 
f Colpoda steim, Madb&va Rao, 1928, p 114, pi iv, fig 3 
\Colpoda stetmx, Chatidlivin, 1920, p 60, pi u, figs 1-9, pi iv, 
figs 9, 12 , Bhatia & MtiUick, 1930, p 396 
<7oZpo(?a«teini,KaH,1930-6,p 279 fig 47, 73, and p 2«l,fig 46.74 

Body oval and cylindncal, relatively more elongated than 
m the preceding species, antenorly more narrowed Frontal 
dentations 6 to 7. Ventral surface nearly flat Posterior end 
less broad Ventral depression less pronounced than m 
C cucvllus Colour deep grey Cytostome situated at the 
bottom of the depression and followed by a short tubular 
cytopharynx Large food vacuoles often present Contractile 
vacuole smgle, in the postenor region of the body Macro- 
nucleus central, spherical or oval, with a non-Iobate karyosome, 
and with a micronucleus close to it 
Dimemims —Length 26-60 p, width 9-16fi C^sts smaller 
than m C cumllus, being about 26 p. m diameter 
Memurks — C ste^nii is also one of the commonest sou 
cibates It IS smaller than C cucullus, and is not inflated 
behmd, so that the ventral surface is quite flat except for the 
notch which leads to the mouth The antenor end is ateo 
more pomted than in G cucvllus Beproduotion takes plaw 
m eysts The specimens fo»ind at Srinagar possessed a tuft 
of longer cilia at the postenor end of the body, and measured 
about 63 u in length 

Habttai-~ln soil Behab, Pusa, Assam, Ciiinamara , 
Bombay, Poona , Kanaba , Madbas, Coimbatore , mmiA, 
Hmawbi (Sandcn) , Mysoke (MadMva Boo) , N W 
Peovinoe, Peshawar , Punjab Ghora Gab, Labom, lielm , 
United Pbovtnces, Uehra Pun , Boscbay, Bombay, Dharwar , 
Centead Indu, Indore, Centead Peovinoes, Nagpur, 
Hydeeabad , Madeas, Madras , Buesia, Eangoon , Ceylon, 
Colombo {Chaudhnn) In pond water ICashmie, Snnagar 


77 Colpoda sp 

Colpoda sp , Knowles, 1927, p 622 
Habitat — In cultures of Paramecium Bengal, Calcutta 
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3* Family PARAMECIID.gE Kent, 1881, 
emend. KaM, 1931. 

Body elongate and cigar-shaped or shorter and plumper^ 
jSnely cihate throughout, usually with longer ciha at the 
posterior end Prom the anterior end of the body a broad 
penstomial groove runs backwards and to the right, to the 
middle of the body Gytostome at the bottom of the pen- 
stomial groove, followed by a fiinnel-shaped cytopharynx 
Oral funnel with a strong cihary field, a row of very fine 
ciha bemg attached to the dorsal wall of the cytopharynx 
Contractile vacuoles, usually two, with radiatihg canals 
Macronucleus oval, with one, two, or numerous micronuclei 


Genus PARAMECIUM HiU, 1762, emend Sf^m, 1860 

ParamazGium, HiD, 1762 , Muller, 1773, p 64 
Paromectum, Gmolm, 1791, p 3895, Rafinesque-Schmaltz, 1814, 
p 89 , Ehrenberg, 1838, p 349 , Dujardin, 1841, p 481 , Clapa 
r6de & Lachmann, 1858-61, p 263, Fromentel, 1876, p 183 
Params&cium^ Kent, 1880-2, p 483 , Buteohli, 1887-9, pp 1710-1,, 
pi Ixm , Schewxakoff, 1896, p 334 
Paramecium^ Roux, 1901, p 67 , WoodruF 1921 a, pp 171-180 , 
Calkuus, 1926, p 407, Wenyon, 1926, pp 1163,1175 
Paramsectum^ I^psi, 1926 o, p 60, Schoemohen, 1927, p 211, 
, Sandon, 1927, p 186 

Paramecium, Wenrich, 1928 5, pp 276—82, pis xxvi-xxvu 
Paramsecium, Reichenow, 1^29, pp 1175-7 
Paramecium, Kahl, 1930-^, p 289 

Ammalcules jfree-swimming, medium-sized to large, ovate 
or elongate, asymmetrical, more or less flexible but persistent 
m shape, :toely cihate throughout, usually with a group of 
longer ciha at the postenor end , the* ciha of the oral re^on 
not diffenng in size or character from those of the general 
surface of the body, a complete layer of tncho cysts abundantly 
developed Ap oTilique penstomial groove developed on the 
ventral surface, at the postenor extremity of which, at or 
about the middle of the ventral surface of the body and to the 
right of-the median hne, the cytostome is situated , cyto- 
pharynx moderately long,-.^th a row of very fine ciha attached 
to its dorsal wall , a membranelle^re'sent accordmg to some, 
absent accordmg to others One or morej-^commonly two, 
contractile vacuoles, usually with radiatmg canals 
nucleus oval, central or subcentral, with one, two, or numerous 
micronuclei One species coloured green o^vmg to the presence 
of zoochlorellss Locomotion qmck and uniform, with fi^^quent 
pauses, and sometimes rotatmg on its longitudmal axis 
Fresh water or marine, very common 
OIL 


L 
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Bemarica — Maier (1903), Mmchm (1912), Luhe (1913), 
Bourne (1921) and vanons other authors described one or 
more undulating membranes attached to the dorsal wall of 
the cytopharjmx Bozler (1924), v Gelei (1926-7) and KaU 
(1930-5) showed that there are no undhlatmg membranes, 
but only free ciha attached to the wall of the cytophar3nnx, 
thus necessitatmg the transfer of the genus from Hymuko- 
STOMATA to Teichostomata More recently v Gelei (1934) 
has pubhshed a thorough study of the detailed structme of 
the cytopharynx of Paramecium, and comes to the conclusion 
that the cytopharynx consists of three sections, viz , the 
vestibule, the pharynx and the oesophagus The first bears 
free cfiia, the second possesses membranes showmg a character- 
istic Hymenostomatous structure, and the thurd part contams 
fibres or elements which can be compared with the rods m 
the gullet of GymnostoimatAv On the strength of these 
observations, he remarks that Paramecium can neither be 
placed among Hymekostomata nor among Tsichostojiata, 
but should be placed m a new suborder lymg between the two, 
for which he proposes the name Trichohymenostomata 
W oodruff (1921) pomted out that m this genus the species 
fall mto two groups according to the shape of the body, 
namely (a) The “ aureha group,” with cigar-shaped bodies, 
round in cross-section and tapenng to a pomt at the posterior 
end, and (b) the “ bursarta group,” broadly elhptical m cross- 
section and rounded at the posterior end In either group 
two types of imcronuclear structure may be found, viz , 
(a) the “ caudatum type,” in which the micronucleus is a rela- 
tively large, rather compact mass of chromatm, and (b) the 
“ aureha type,” m which the micronuclei are small and 
distmctly vesicular m organization On the basis of these 
facts Wennch (1928) has recognized eight well-defined species, 
and he considers that no descnption of a species can be con- 
sidered complete unless it mcludes a descnption of the type 
and number of-micronuclei 

Key io Indian- Species — — - ^ 

1 (4) Body cigar shaped, widest near or a littlo 

posterior to the middle and ^toponhg 
towards both ends, but more pomted 
at the posterior ,ond ,''roTmd m cross 
ocotlon posterior to the cytostome , length 
usually more than three timra the width 2 

2 (3) Length usnaJly between 120 and 180 p , 

posterior end narrowed but less sharply 

pomted (about 90°) than m the other 

species , two contractile vacuoles , two [p 147 

small vesicular micronuclei JP aureha Ehrbg , 

3 (2). Length commonly between 200 and 300 p , 

posterior end more pomted than m 
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P aurelta , normally two contractile 
\ acuoles » single micronucleus relatively 
large and compact 

4 (1) Body somewhat compressed dorso ven- 

trally, rounded posteriorly , usually not 
more than three times as long as wide 

5 Body usually containing small green alga 3 
(zoochlorell®) , usually 120-160 fi m 
length , oyclosis relatively rapid , smgle 
micronucleus relatively large and compact 


fp 160 

P cauaatum Ehrbg , 
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[p 148 

P bursana (Ehrbg )• 


78 Paramecium aurelia Ehrenberg ^Fig 63, A & B ) 

Farama:ctum aurelta, Ehrenberg, 1833, pp 172, 176, 179, 323, 
pi m, fig 1 , 1838, pp 350-1, pi xxxix, fig 6 
Paramecxinn aiaeha, Dujardm, 1841, pp 480-3, pi viu, figs 6, 6 
Paramwcitim aurcUu, Stem, 1864, pp 239—40, 240-3 , 1859 a, 

p 68 , 1859 d, pp 52, 58, 61-2, 77, 78, 87, 97-101 , 1861, p 65 , 
1867, pp 9, 24, 31, 39, 41-4, 47, 48, 60, 63 68-9, 65, 87, 75-6, 
88-92, 95-9, 118-9, 121 

'\Paramecium aurelta. Cartel 18566, pp 116-32, 221— 49, pi vi, 
figs 66-9 

Paraiiifcetum aurelta, Clapar^de & Iiachmann, 1858-61, pp 49-60, 
54-6, 263-6 , vol u, pp 199-200, 256, 259-61, 264, 291, pi xi, 
figs 8-17 , Balbiani, 1860, pp 1192-3 , 1861, pi ix, figs 23, 24, 
Pritchard, 1861, p 634, pi xxv, figs 329-32 , Engelmann, 1862, 
pp 349, 368, 387, 391 , 1876, pp 604-9 , Fromentel, 1874, 
p 296, pi x\a, fig 8 , Mereschkowsky, 1879, p 264 , Maupas, 
1883, pp 607-61, pi XX fig 18, pi xxi, figs 14, 15 , 1886 a, 
pp 1669-72 , 1886 b, pp 482-4 , 1888 a, p 234, pi x, fig 12 , 
1889, pp 215-28, pis xii, xui, figs 1-33 Schewiakofi, 1896, 
pp 339^0, pi v, fig 126 

Paramecium aurelta, Roux, 1901, p 67, pi iv, fig 3 , Woodruff, 
19J1 b, pp 223-37 , Lepsi, 1926 a, p 58, fig 229 , Calkins, 1926, 
p 641, fig 226, Wenyon, 1926, pp 55, 64, 114, 131, figs 34 & 37, 
Schoemchen, 1927, p 211, fig 735 , Wenncli, 1928, p 279, 
pi xxxvi fig 3 

Parajntccitim aurelta, Reichenow, 1929, p 1177, figs 1160 B & 1143 
^Paramecium aurelta, Bhatia & MuUick, 1930, p 396 
Paramecium aurelta Kahl, 1930-5, p 291, fig 48, 3, 4 

Body elongated, ellipsoid, rounded at both extremities, 
postenorly drawn mto a tapermg but less pomted end, which 
13 generally not provided with the posterior tuft of cilia 
Cilia over the body uniform Peristomial groove about 
two-thirds of the body, running obhquely. Tnchocysts well 
developed Contractile vacuoles two, with radiatmg canals. 
Situated along the right border Abus ventral, in the posterior 
part of the body Macronucleus oval, with tv o small vesicular 
micronuclei Common m infusions and stagncint water 

DimenmoTis — ^Length 75-290^, usually betveen 120 and 
180^, width 16-60/x 

RemarLs — Smaller in size and less pointed at tho posterior 
end \ban P candatum In specimens examined at Srmagar 

l2 
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and Lahore there was no tuft of longer ciha at the posterior 
end In the stamed preparations two vesicular micronuclei 
are seen, situated one on each side of the macronuoleus 

Habitat — Fresh water KAsronn, Srmager , Punjab, 
Lahore , Bombay, Bombay 



A B 

Fig 63 — A Paramecium aurcha Ehrbg a, anus , alt alveolar layer , 
evt coixtraotilo vocuolo , cev, radiating canals , cxl, oxcrotoiy 
granules , macronuolouB > a, mioronucleus , nu# food* 
vacuole , o, cytoetomo , oc, oytopharynx , P, ponetomial 
groove , tnchooyats (After Schowiakofl ) B Para 
mectum aUreluz Ehrbg , showing micronucloar stmoturo 
(After Wonnch ) 


79. Parameoinm bursaria (Ehrenberg) Fooke (Fig 64, A & B ) 

Loxodes burearta, JShronberg, 1833, pp 238-46, pi iv, figs 6-10 , 
1838, pp 324-5, pi xxxiv, fig 3 
ParuTmcium bursanat Focke, 1836, pp 786-7 , t843, p ^27 
Loxodes bursanat Cohn, 1851, pp 260-78, pi vii, figs 1-6 , 1864 6, 
pp 422-8, pi xxii, figs 1-3 

Paramecium bursartat ClaparMe & Lachtnann, 1868-61, pp 266-6, 
344, vol n, pp 103-7, 266, 268, pi x, figs 20-4, Stem, 1869 a, 
pp 16, 43-4, 62, 67, 88, 97 , 1867, pp 41-4, 60, 63-6, 6^9t 
66, 76, 89, 91-2, 96, 98, 118-19, 121, Engolmaim, 1862, 
pp 348-9, 368, 387, 391 , 1876, pp 609-11 , Kent, 1880-2, 

pp 486-7, pi XXVI, figs 31, 32 , BUtsohli, 1887-9, pp 
pi Ixiu, figs 2 a-d, 3 a, b, d-g, 5a-c, Maun^s, looJ, 
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pp 607-61 , 1886 a, p 1673 , 1888a, pp 234— 5, pi ?cu, fig 16, 
1889, pp 224:-38, pis xiu, xiv, ISgs 1-21 , Schewiakoff, 1893, 
pp 62-3 , 1896, pp 341-2, pi v, fig 128, pi vii, fig 204 , 
Ro\ix, 1901, p 68, pi IV, fig 5 , Hamburger, 1904, pp 199-239, 
pis vu-ix & 2 figs , Lepsi, 1926 o, p 58, fig 231 , Calkins, 
1926, p 385, fig 170 > Schoemohen 1927, pp 211-12, pi xu, 
fig 41 , Wennch, 1928, p 280, pi xxxxvu, fig 6 , Pleichenow, 
1929, p 1177, fig 1160 c 

fParamccttxm bureana, Bbatia & Mullick, 1930, p 396 
Faramectum bursarxa^ Kahl, 1930-5, p 293, fig 48, 13 

Body oval, flat, little more than twice as long as broad , 
rounded »nd wide postenorly, narrowest and obhquely truncate 
at the antenor extremity Penstomial groove flat, mfundi- 
hnlate very wide anteriorly, extendmg obhquely backwards 




Fig 64 ~A Paramecium bursano (Ehrbg ) a, anus, al, alveolar 
layer , cu, contractile vacuole , JV, meicronucleus , n, 
micronucleus , o, cytostome , oe, cytophaiynx , P, per- 
^imsl groove, pe, exoretoiy pore, «r, tncbocysts , 
zoochlorell© (After Schewiakofi ) B Paramecium bur^ 
sarta (Fhrbg ), sbowing micronuclear structure (After 
Wenrich ) 

from left to nght to beyond the centre of the body Cyto- 
stome situated at tbe posterior extremity of tbe groove, 
followed by a distmct cytopbarynx Tnchooysts abundantly 
developed , imder the tnchocyst coat the cortical and endo- 
plasmic layers mostly coloured green owmg to tbe presence of 
numerous zoochlorellse Contractile vacuoles two m number. 
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spherical or stellate Anal aperture postero-termmal Macro- 
nucleus oval, with a simple, relatively large and compact 
micronucleus lymg close to it In marsh water, common 
among plants m standmg water 
Dimensions — ^Length 90-306fi, usually 120-160 /tz 
Remarks — ^This species can be readily recognized by its 
size (usually 120-160/z. m length), rounded posterior end, 
green colour due to the presence of numerous small green aigse 
or zoochlorellsB, and rapid cyclosis In combmation with these 
characters stairung will show a relatively large smgle micro- 
nucleus of the cavdatnm-tYpQy and thus make identity certam 
The specimens fotmd at" Lahore were typical m every respect 
except that they were of a somewhat smaller size than is usual 
for this species One specimen measured 84: fi by 40 /m and 
another 95 /Lt by 4 : 2 /jl The body was oval and obliquely 
truncate anteriorly The contractile vacuoles were two m 
number, spherical and without any radiatmg canals m some 
mdividuals and stellate m others The macronucleus was 
kidney-shaped and the micronucleus was situated m the 
notch 

The species was also commonly met with at Srmagar 
(Kashmir) The form was, as usual, dorso-ventrally flattened 
and the posterior end rounded CytopIctSm fuU of small 
green algas and showed rapid cyclosis Penstomial groove 
rather small m length as compared with the size of the animal 
Macronucleus large, central, kidney-shaped Micronucleus 
smgle, of massive type, and lymg m the depression of the 
macronucleus Some of the specimens were extraordmanly 
large, one measunng as much as 306ft m length 

Habitat — ^In stagnant water . Kashmir, Srmagar , Punjab* 
Lahore 

80 Paramecium Cdiudatum Ehrenberg (Eig 65, A & B ) 

Parammcium aurehay O F Muller, 1773, p 54 , 1786, p 86, pi xu, 
figs 1-14 

Paramectum caxidatum^ Ehrenberg, 1833, pp 268, 323, pi ui,. 
fig 2 , 1838, pp 351-2, pi xxxix, fig 7 , Dujardm, 1841, p 483, 
pi viii, fig 7 , Stem, 1867, p 44 

Paramecium aureha^ Kent, 1880-2, pp 483-6, pi xxvi, figs 28-30 

Paramectximcaudaium, Maupas, 188b a, p 1572, 1886 6, pp 482—4, 
1888 a, pp 230-3, pi x, figs 10, 11 , 1889, pp 181-215, 

pis bia, figs 1—64, Butschli, 1887—9, pp 1710-11, pi bon, 
figs 1 a-ky 3 c 

Parammcxum caudatumy Schewiakofi, 1893, p 52 , 1894, pp 39-56, 
pi m, figs 1-8 , 1896, pp 34^1, pi v, fig 127 , pi vn, 
figs 169-70, 187, 192, 202-3 

Paramectum caudatutriy Roux, 1901, p 68, pi iv, fig 4 , Schubeig, 
1905, pp 70-2, 93-7, 102-4 

Paramscczum cat/daium, Khamsky, 1911, pp 1-60, pis i-iu & 
2 text figs 

Paramecium candatumy Woodruff* ^3f911 b, pp 223-37 
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'\Paramvccium caudatumy Bhatia, 1916, p 183 , 1923, pp 69-72 
\ParamcBc%um Ghosh, 1921 a, p 10, Thapar & Chaudhury, 

1923, pp 64-8 

Paramecium caudaUtm^ Dombowski, 1923, pp 25-54, pis ii, iv, 
& 3 text-figs , Bozler, 1924, pp 163-216, pi vui & 10 text figs , 
Lepsi, 1926 c, p 68, fig 230 , Calkins, 1926, pp 63, 162, 496 
figs 21, 86, 206 , Wenyon, 1926, pp 26, 79, 131, figs 29, 45 
70, SchoGiuchen, 1927, p 211, pi xu, fig 40, Wenrich, 1928, 
p 279, pi xxxvi, fig 2 

Parammcium caudatum^ Roichenow, 1929, p 1176, fig 1160 A 
'\Paramecium caudatum, Bhatia & Mulhek, 1030, p 396 

Paramecium caudatum, Kahl, 1930-6, p 291, fig 48, 1, 2 

Body elongated, cylindrical, but somewhat flattened, 
at least three times as long as broad, anterior end broader 
and rounded, posterior end gradually tapering and usually 
provided with a tuft of longer ciha Tnchocysts abundantly 
present Contractile vacuoles two, stellate, situated about 
one-third or one-fourth the length of the body from either end 
Macronucleus egg-shaped, with a smgle compact micronucleus 
lymg close by it One of the commonest specie^ m standing 
water 

Dimensions — ^Length 120-330 fi, usually 200-300 ft 
Remarks — ^Very common at all times of the year m stagnant 
water and m mfiisions of dry leaves Examples also grow 
well m a mucilage of Ispaghul-seeABy and their movements are 
rendered slow After bemg kept m this medium for two or 
three days, owmg to the colouring matter of the seeds difiusmg 
mto the water, the nuclei and food-particles are found to be 
stamed a beautiful reddish colour m the hvmg animals 

The tuft of longer ciha usually described at the posterior 
end is generally not present m forms met with at Lahore. 
Bhatia (1916) foimd extra contractile vacuoles m this specie^?, 
and discussmg the significance of this (1923) suggested that 
the occasional occurrence of extra vacuoles m Paramecium 
is a case of reversion to an ancestral condition m which there 
may have been a contmuous row of vacuoles, as is so often 
the case, for example, m certam species of EricTiehs, Loxo- 
pJiyllum^ Dilepius and Chilodon among Gymnostomata, and 
m several species of Anoplophrya and of other genera among 
Astomata The evolution of the radiatmg canals which 
dram a large area of cytoplasm may possibly have been the 
cause of the number becommg restricted to two Dimitrowa 
(1928) and Lepsi (1929) have supported the view 
Habitat — ^Pond water KIashmir, Srmagar , Punt jab, 

Lahore , United Provinoes, Lucknow , Bengal, Calcutta 

81 Paramecium sp 

Paramcecium sp , Simmons, 1891, p 4 
Habitat — ^Pond water Bengal, Calcutta 
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Fig 


65 — A Paramectum eaudaium Ehrbg a, iiniis , al, ah ^lar lajw , 
cv, contrnctilo vacuolo , ccv* radiating cana) , exl, excretory 
granules , N, macronucloufl , n, xnicronucleus , e, c>ao 
stemo , oe, cytophaiynx , P, penstomial P^f 

excretory pore , <r, tnchocyrtB (After 

B Paramtetum (xttidatum Bhrbg , showing 
atructiiro (After Wonnch ) 


Schewiakoff ) 
micronuclcAT 



DREPANOMONAS 


153 


4. Family TRICHOPELMID^ Kahl, 1931 
(=LEPTOPHABYNGn)^ Kahl, 1926), 

Small forms without test, generally strongly flattened 
laterally, with dehcate pelhcle resembling a coat-of-maii 
Ciha sparse, particularly on the right flattened side, where 
they form a semicircular or sickle-shaped urunterrupted 
dorsal keel, and 2 to 9 interrupted rows of ciha on the plane 
surface CJytostome on the compressed ventral surface, 
membranoid structures recognizable with difficulty 


Genus DREPANOMONAS Fresemus, 1858 
(=DKEPAJ?rocEBOS Stem, 1878) ■ 

Drepanomonas, Freseruus, 1868, p 216, Butechli, 1887-9, p 1710 , 
Penard, 1922, p 167, Lepsi, 1926 a, p 48 , Kahl, 1930-5, p 304 

Small to very small, very flattened, narrowly sickle-shaped 
or half-moon-shaped Right margm keel-shaped, uniformly 
curved m a sickle-shaped maimer or more elongated and 
broadly rounded at both anterior and posterior ends. Left 
margm elongated and shghtly concave Oral field small, 
groove-hke, with small membranelle m the middle of the left 
margm , a cytopharynx observed m two species Ventral 
surface with three cihary rows, the two left ones mterrupted m 
the middle , dorsal surface with only two ciliary rows or isolated 
ciha In the oral groove or behmd it are some isolated ciha 
Often there is a deep longitudmal furrow on the dorsal surface 
Contractile vacuole and macronucleus m the middle region 
of the body 

82 Drepanomonas dentata Fresemus (Fig 66 ) 

JDrepanomonas denitUa, Freseiuus, 1858, pp 216-17, pi x, figs 25-8 

Litonotzts fasciola (young condition), Kent, 1880—2, p 744 

Drepanomonas dentata, Butschh, 1887-9, pi hnv, ^ 14 , Mermod, 
1914, p 70 

\DTepanamona8 dentata, Ghodi, 1920 a, pp 145-6, fig 2 , 1921 a, 
p 10, fig 8 

Drepanomonas dentata, Penard, 1922, pp 167—8, fig 166 , Lepsi, 
1926 a, p 53, figs 167, 168 , Kahl, 1930-5, p 304, fig 50, 11, 12 

Body semilunar, laterally compressed, convex dorsally, 
concave on the ventral border, sharply pomted at either end 
The ventral border bears in the middle a depression m which 
hes the cytostome, provided with a small undulatmg membrane 
On each lateral surface there are two longitudinal cihatbd 
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grooves which meet behmd and lose themselves antenorly 
m characteristic denticulations A small contractile vacuole, 
with accessory va'’uoles, close to the angle of the buccal 
dejiression Macrdnucleus spherical, situated a httle behmd 
or above the mouth On Sphaqnttm and m marshy water 



Tig 66 — DrepanomonaB dentata Frea 
a, left lateral aspect , b, nght lateral aspect (After Penar^ ) 

Dimensidns — ^Length 40-65 /li, 

JReTnarks — ^The form met with by Ghosh differed from the 
typical condition m that the dentations were broader and less 
numerous , anterior end was rounded, without formmg a beak , 
there was a second obhque ndge on the surface near the 
postero-lateral margm , and cytopharynx was narrow and 
comparatively long Measurements are not given, and the 
figure given is very crude 

Habitat — ^Vegetable infusions Bengal, Calcutta 


Inoeet^ sedis 

Genus OPISTHOSTOMUM Ghosh, 1928 

Body oval Penstome narrow, postero-temunal, surrounded 
by a large ventral lobe, a large left dorso-lateral lobe, and a 
small right dorso-lateral lobe A smgle smuous row of well- 
developed membranelles m the penstome 

83 Opisthostomum bengalense Ghosh (Pig 67 ) 

'\OpxsthQ8Unmim bengalenats, Ghoali, 1928, p 383, figs 2, 3 
Opisthostomum bengalense, liLalil, 1930—5, p 311, fig 49, 13 

Body elongately and irregularly oval, less than twice as 
long as broad, broadly oval m transverse section Anterior 
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end somewhat tapermg and rounded Posterior end with 
three lobes — p large ventral lobe, a somewhat triangular lobe 
on the dorso-lateral aspect and to the left, and a narrow 
elongated lobe on the right side somewhat projectmg on the 
dorsal aspect Peristome a long narrow excavation, apparently 
naked , a row of well-developed membranelles Body 
uniformly cihated, ciha on the left side very long Macro- 
nucleus large, oval, and placed m the posterior half of the body 
Micronucleus spherical, on the right side of the macronucleus 
Dimeifisions — Length 78 /x, width 48 p. 



Fig 67 — Opisthostomum hengaletise Ghosh (After Ghosh ) 

Remarks — Ghosh has referred the genus to Heteeotricha, 
to which it has no relationship Kahl thinks that the form 
IS much more related to Mycterothrix, family Marymdse 
He thinks that Ghosh has described the peristome as postero- 
ternunal wnth reference to the direction of the swimming of 
the orgamsm, but that it is really at the anterior pole, and 
the animal swims backwards, as does Mycterothrix The 
form requires further study before its correct position can be 
determmed 

Habitat — Sender water Bengae, Calcutta 
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5 Family ISOTRICHIDi®] Butschli, 1889. 

Body "With thick pelhcle, and ivith a general and dense 
covering of ciha Cytostome ventral, near the postenor end 
Commensals or parasites m the rumen of Rummantia 


Key to Indian Qenera 

1 Body witn rovinded postenor and more 

pointed antenor end STacronucIeus with 

a nuclear stalk Isoteioha St , p 156 

2 Body more regularly ovoid Macronucleus |j> 158 

without a nuclear stalk Dasyteicha Schub , 


Genus ISOTRIOHA Stem, 1858 

JsotricJia, Stem, 1858, p 69 , 1861, p 86 , Kent, 1880-2, p 497 , 
Schuberg. 1888, p 377 , Butschli, 1887-9, p 1715 , Schewiakoff, 
1896, p 373 , Hickson, 1903, pp 401, 403 , Mmchm, 1912, 
p 439 , Hegner & Tahaferro, 1924, p 386 , Calkins, 1926, 
p 407 , Wenyon, 1926, p 1191 , Knowles, 1928, p 623 , 
Roichenow, 1929, p 1177 , Kudo, 1931, p 368 

Body somewhat flattened, ovoid, with rounded postenor 
and more pomted anterior ends, uniformly covered -with ciha 
Cytostome at the end which is posterior m locomotion or 
laterally placed Contractile vacuoles many, distributed 
superficially m the central region of the body Anal aperture 
at the antenor end Macronucleus large, elongate, lymg 
longitudmally m the postenor region or m the middle of the 
body, m a bag attached by a nuclear stalk Micronucleus 
oval, close to the macronucleus Parasitic m the rumen of 
cattle and sheep 

Jtemarks — ^It is a matter of definition whether to refer to the 
C3rtostomial end as antenor or postenor Butschh (1887-9) 
and other authors, mcludmg Reichenow (1929), speak of the 
cytostome as situated at the posterior end and the ammal 
swimming with the antenor end foremost Others, mcludmg 
Wenyon (1926)j regard the oral end as antenor and the animal 
as habitually swimming backward 


Key to Indian Species 

1 Witb cytostomB at the postenor end of the 

body I prostotno St , p 167 

2 With cytostome lateral, at some distance IP 

from the posterior end I inteHtnalta St , 
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84 Isotrieha prostoma Stem (Fig 68 ) 

Isotrtchu prostoTna, Stein, 1868, p 88 , Kent, 1880—2, p 497 , 
Schuberg, 1888, pp 377-86, pi xu, figs 4-6 , pi xiu, figs 10-13 , 
Bfitschli 1887-9, pi Ixv, fig 12 , Schewiakoff, 1896, p 375, 
pL VI, fig 142 , Braune, 1913, p 139 , Hegner & Taliaferro/ 
1924, p 386 , Knowles, 1928, fig 132, 13 , Reichenow, 1929, 
p 1177, fig 1162, Campbell, 1929, pp 331-9, pis x-xu , 1930, 
pp 141-6, pis XI, xii , Kudo, 1931, p 368, fig 169 a 
iilsotrtcha prostoma, Kofoid & MacLeunan, 1933, p 28 , Kofoxd & 
Christenson, 1934, p 377 , Das Gupta, 1935, p 169 

Form very flexible and elastic, but not contractile Body 
elongated ovoid, mth one end rounded and the other 
pomted The body is somewhat flattened dorso-ventraUy 
and 18 covered with ciha Cytostome, with a short wide 




Fig 68 —Isotncha proatoma Stem a, anus , al, alveolar layer , 
cp, pellicle , cv, contractile vacuoles , 1/, nuclear stalk , 
N, macronucleua , n, roicronucleus , o, cytostome , oe, oyto- 
phar 3 mx (After Schewiakoff ) 

Fig 69 — Isotrxcha %nie8txnalts Stem (After Eberlem ) 

cytopharynx provided with stronger cflia, situated at the end 
of the body, which is postenor m locomotion Contractile 
vacuoles many, distributed superficially in the central region 
of the body. Anal aperture at the end which is forward 
m locomotion Macronucleus large, elongate, lying longi- 
tudmally m the postenor region of the body m a bag attached 
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by a nuclear stalk to tho •wall of the organism Micronucleus 
o\al, close to tho macronucleus Parasitic m the rumen of 
cattle and sheep 

Habitat — In the stomach of Bos mdxcus Linn (locahtj not 
given) , stomach of Bos ganrus H Smith Mysore , rumen of 
Capra hircxis Linn Bengal, Calcutta 


85 Isotricha intestinalis Stem (Fig GO ) 

Isotrxcha ^ntc^lxnaJxs, Stoint 1858, p GO, Kent, 1880-2, p 497, 
Schuberg, 1888, pp 385-G, pi xiii, figs 14-16, Butschb, 1887-9, 
pi Kv, tigs 10, II Hickson, 1003, pp 101-3 
^[Isotncha xntcstxuahftt Jnmeson, 1925, p 400 

iBOtrxcha xntcstinahs^ Wonyon, 1920, p 1191, Gg 504, Roichenow, 
1929, p 1178 

'^If^otricha Kofonl Chnstonson, 1934, p 377 

Body obovate, slightly flattened, longitudinally striate 
Cytostome ventral, situated \nthin a semilunar depression at 
some distance from the j^o'^tenor end, and provided vath a 
short cytopharyn'v Cilia long, fine Contractile ^acuoles 
numerous, distributed chiofij’’ in tho postenor region Macro 
nucleus elongate o\al, iinth a small, rounded micronuclcus 
close to it The v hole nuclear apparatus is contained ■mtliin 
a bag attached by a nuclear stalk to tho inner layer of tho 
cytoplasm Dimen^'ions not recorded 

licmarJ^ — This species v as present in fair numbers in 
material from Ceylon, and the shape vas markedly more 
rounded than is usually' the case 

Habitat — In tho stomach of Traguliis meminna Milne 
Edwards (mouse deer) Ci vlon , stomach of Bos gatints 
H Smith IVIysore 


Genus DASYTRICHA Schuberg, 1888 

Uasytncha, Scliuborg, 1888, p 380, Butschli, 1887-9, p 1716, 
Schowinkoff, 1890, p 370, Hickfion, 1003, p 403 , Bra>^e» 
1913, p 145, Wenyon, 1920, p 1101, Calijns, 1926, p 407, 
Roichenow, 1929, p 1178, Kudo, 1931, p 309 

Body more regularly ovoid than m Isotricha Macro 
;nucleus ivithout a nuclear stalk Parasitic in the rumen 
of cattle and sheep 


86 Dasytrlcha ruminantium Schuberg (Fig 70 ) 

Dasytrtcha rutmnanhum, Schuberg, 1888, pp 380-91, pi 
figs 17-20, SchowiakofI, 1890, p 377, pi vi, fig 144 
Isolrxcha rtiminanHum , Brauno, 1913, p 130 
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Isotrizha {Dcusytriclia) ruminantiumf Dogiol, 1925 6, p 286 
Dasytncha rurmnayitium, Wenyon, 1926, p 1191, fig 604, 9 
Isotncha {Dasytncha) ruminantium, Dogiel & Fedorowa, 1927, 
pp 75-82, figs 1-11 

Dasytncha rurntnarUxurny Reichenow, 1929, p 1178 , Kudo, 1931, 
p 369, fig 169 c 

'^Dasytrxcha rumxnantxurny Kofoid & MacLennan, 1933, p 28 , 
Kofoid & Christenson, 1934, p 377 , Das-Gupta, 1935, p 169 

Body regularly ovoid, uniformly covered with ciha Cyto- 
stome at the posterior end of the body leading to a curved 
cytopharynx Contractile vacuole single Anal aperture at 
the anterior end of the body Macronucleus a small, curved 
body, without a nuclear stalk Micronucleus lymg close to 
the macronucleus 



O 


Fig 70 — Dasytncha rumi^iantium Schub oZ, ^veolar layei , qp, 
pelhcle , cw, contractile vacuole , Ny naacronucleus 
n, uncronucleus , o, cytostome , oe, cytoi>ha]:ynx (After 
Schewiakoff ) 

Dimensions — ^Length 50-1 lOfc , width 25-65 [l 

Remarks — ^Dogiel and Fedorowa (1927) have pubhshed 
a note on the reproduction in this species, and have referred 
it to the genus Isotricha 

Habitat — ^In the stomach of Bos zndious (locahty not 
given) , stomach of Bos gaums H. Smith Mysore , rumen 
of Capra Tiircus Linn BekgaIj, Calcutta 
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6 Family BLEPHAROCORIDiF Hsiung, 1829 

Body cilation confined to certain regions only, tults of 
cilia situated, above and below the cytostome, and in the 
posterior anal region Cytostome not termmal and not lying 
in a promment depression Contractile vacuole smgle, pos 
tenor Macronucleus and micronucleus central Parasites in 
the Ungulate Mammals 


Genus BLEPELAiROCORTS, Bundle, 1895 

BlepharocorySj Bundle, 1895, pp 305-9 
Char&n, Jameson, 1925, p 403 , Wenyon, 1926, p 1193 
Blepharocorys, Dogiel, 1926, pp 61—4 , 1934, p 297 
CharoneUa, Bhatia, 1935, p 13 

Body with a simple anterior projection and with an antenor 
and a posterior group of ciha, the posterior ciha m one or two 
compact bundles The cytostome does not he m a prominent 
depression, and opens mto a cytopharynx which extends 
deep mto the body Attached to the left side of the cyto 
pharynx is a well-developed cihary membrane made up of 
stout cim No permanent anal opemng Contractile vacuole 
smgle, large, m the posterior part of the body Macronucleus 
large, rounded and coarsely granular Micronucleus oval and 
close to the macronucleus Jn the paunch and rumen of 
cattle and sheep 

Remarks — Jameson descnbed Charon as a new genus, but 
that name bemg pre-occupied for an Arachmd genus of Kar«ich 
(1879), I changed the name to Gharonella Dogiel (1934) has, 
however, pomted out that Charon ventricuh Jameson and 
Blepharocorys bovis Dogiel are identical, and the form should 
be called Blepharocorys ventr'»cul% (Jameson) 

87 Blepharocorys ventricuU (Jameson) (Fig 71 ) 

Charon venirtcttlt, Jameson, J925cr, pp 403-5, 1 fig , Wenvon, 
1926, p 1193 

Blepliarocorya 6oms, Dogiel, 1926, pp 61—4, 1 fig 
f Charon ventrtcnhy Kofoid & MacLennan, 1933, p 28 

Blepharocorys venincidtj Dogiel, 1934, p 297 

Body resembles the blade of a lancet, with one side convex 
the other nearly straight, more than twice as long as broad, 
very much compressed dorso-ventrally Anterior end bluntly 
pomted and pmched mto a projectmg knob , the postenor 
end tapers to a finer rounded pomt Ventral surface flat or 
very sightly concave , dorsal surface very slightly convex , 
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right side straight , left side convex Anterior end of the 
body covered with many ciha, mcluding two tufts of ciha 
sunilar to those of posterior end, but less prominent The 
anterior and posterior pairs of cihary bimdles consist of 
stiff, long cirri, which are only capable of bending near the 
tips The anterior bundles are placed, one on each side of 
the body, at the base of the anterior knob on a level with 
the cytostome The posterior bundles he one on each side 
of the body, close to the end, and each is mserted m an oval 
socket The posterior bundles are chiefly locomotory, 
moving m unison with slow, somewhat jerky strokes Cyto- 
stome round or shghtly pear-shaped, situat^ on the ventral 
surface of the body immediately behmd the anterior ciliated 



Fig 71 — Blepharocorys ventncuh (Jameson) (After Jameson ) 


tip, and opens at once into a promment cytopharynx Cyto- 
pharynx extends deep into the body, reachmg at least half- 
way to the posterior end, and curvmg shghtly to the nght 
Extending along the whole length of the left side of the cyto- 
pharynx is a well-developed cihary membrane, made up of 
stout cim, which seem to be fixed together and act as an 
undulating membrane Contractile vacuole smgle, large, 
m the posterior part of the body No permanent anal 
openmg, but occasionally a temporary anus can be seen 
openmg at the extreme posterior tip of the body Macro- 
nucleus large, rounded, coarsely granular m structure, usually 
situated about the middle, near the end of the cytopharynx 
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Micronucleus oval, lying in a depression in the macronucleus 
or close to it Feeds on bacteria and fine organic particles 
Dimension — Length 24^36/x, breadth 12—16^ 

Habitat —Very rare in the stomach of Bos iTidicns (locahty 
not given) 


3. Suborder HYMENOSTOMATA Hickson, 
emend Kahl 

Holotricha m which the mouth is permanently open, 
and provided with membranes, formed by the fusion of rowe 
of ciha, and tree ciha m addition 
Remarks — ^Previously the terms Trichostomina and 
Hymenostomata were mdiscnmmately used to mclude all 
HoI/OTBIOHA in which the mouth was provided either with 
free ciha or with some of the cilia umted to form membranes 
Kahl (1926, 1930-5) has grouped these forms mto two sub 
orders, Tbiohostoimata (oral ciha free) and Hymenostomata 
(oral ciha umted to form membranes) Reichenow (1929) 
has followed him in this usage of these terms 


Identification Table of Families 


1 (2) Oral aperture without a peristome 

2 d) Oral aperture lies at the end or the 

bottom of a peristome 

3 (12) Cihatioti on all sides or limited to the 

oral side 

4 (5) Peristome runs as sickle shaped cdi- 

ated cleft, perpendicular to the 
surface of the body, into the de 
pressed oral aperture An hour- 
glasS'Shaped body lies m front of the 
anterior end of the penstomial cleft 

5 (4) Peristome extends along the surface 

of the body from the anterior pole 
to the oral aperture 

6 (9) Peristome bears an imdulatmg mem- 

brane along one border 

7 (8) Peristome runs from the truncated 

anterior end of the body to the small 
c 3 rtostome situated m the anterior 
third of the body Peristome bears 
an undulating membrane along its left 
border ^ 

B (7) Penstomial plate bears along the 
nght border an undulatmg mem- 
brane which surrounds the hmder 
margin of the oral aperture like a 
pocket Left penstomial border bears 
a ciliary row or membrane 
3 (6) Peristome differently provided 


Frontoniidas Kahl, 

[p 163 


3 

4 


[p 180 

OphryoglenldsB Kent, 

6 

7 


SagittarOd®* Grandon 


[p 182 

Pleuronematid® Kent, 
10 
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10 (11) Right penstomial border with two un* 

dulatmg membranes Ectoplasmic 
pocket surroimdmg the cytostome 
absent 

11 (10) Penstomial groove provided along the 

right border either with a dense cihary 
field, besides the undulatmg mem- 
brane, or only a thick undulatmg 
membrane To the right of the c 3 rto 
Btome, or surrounding it behind, is 
a pocket sunk below the ectoplasm 
with a small membrane 

12 (3) Ciliation reduced to two broad ciliary 

girdles 


CohnilembidsB ♦ Kahl 


Phllasteridffi Kahl 
[Lachm , p 189 
UiocentTld© Clap & 


1 Family FRONTONIID^ Kahl, 1926 
(=Chilifera Butschh). 

Body ovoidal, uniformly ciliated, without a peristome 
Qytostome situated m the anterior half of the body, at the 
end of an open groove or of a hooded funnel Oral groove 
provided with one or more membranes and free ciha, arranged 
m a variety of ways Contractile vacuole smgle, usually 
central Macronucleus smgle or double, central 


Key to Indian Genera 


1 (16) Posterior end without a caudal bristle 

2 Cytostome not followed by a funnel- 

shaped cytopharynx, or cytophaxynx, 
if present, without undulatmg mem- 
brane or cilia 

3 (6 or 8) Oral aperture anteriorly pomted, 

posteriorly transversely truncated 

4 (5)" Cytostome along the right border, near 

the end of the body membrane 
m the right oral margm 

5 (4) Cytostome on the ventral surface , 

large undulatmg membrane m the 
left oral margm A postoral seam 
running to the posterior pole , no 
striated band on the dorsal surface 
posteriorly Body not narrowed 
behind m a uniformly triangular 
manner 

6 (3) Oral aperture not transversely trun- 

cated behmd, but obbquely pomted 
or rounded 

7 Cytostome a small sigmoid cleft, 

removed from the anterior pole, with 
two membranes 

6 (3) Oral aperture anteriorly rounded or 
truncate 


2 


3 

4 


Trichoba, p L68 


Frootokia, p 164 


7 


SiQMOSTOMUM, p 167 


9 

h2 
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9 (14) Cytostome obliquely placed, from right 
anterior to left posterior direction, 
the right margm with a projectmg 
ectoplasmic hp Inside the cytostome 
are three cihary structures, an outer 
membrane on the left, beneath that 
an inner, B 4 d to the rights at the 
bottom a three rowed cihary band 10 

10 (11) Cytostome near the middle of the 

ventral surface , dorsal senes of cilia 
not strikingly bent to the right 
antenorly Glaucoma, p 170 

11 (10) Cytostome lymg m the right border 

of the body 12 

12 (13) Dorsal senes of ciha bend antenorly 

more or less obhquely to the right CoLProruM, p 173 

13 (12) Only one strong membrane extends 

firom the left margm mto the upper, 

concave, ectoplasmic lip Small, [p 176 

contractile , m damp moss, or manne Pseudoolaucoma, 

14 (9) Oral aperture without the ectoplasmic 

hp on the nght , cytostome with only 
one membrane 15 

15 Membrane inserted m the left and 

antenor margm and encloses the 

mouth m a cap hke manner Stegochilum p 1761 

1.5 (1) Postenor end with a caudal bristle 
Cihation uniform , antenor pole with 
uncihated frontal plate From the 
antenor end an mdi^mct furrow runs 
to the mouth, beanng somewhat 
strong ciha along its nght border TJhonema, p 178 

Genus FRONTONIA Ehrenberg, 1838, 
emend Claparede & Lacbmann 

Qursarta, part, Ehrenberg, 1838, p 325 

Ophryoglena, part (acurmnaia and afm), Ehrenberg, 1838, p 360 
Frantonia subgenus, Ehrenberg, 1838, p 329 
Panophrys, Dujardm, 1841, p 491 

Cyrfoatomumy Stem, 1859 a, p 59 , 1859 d, pp 63, 82, 87 , 1867,- 
pp 67, 69, 92, 123 

Frcnfonia, Claparede &I<acbmann, 1858-61, pp 259-60, Fromentel, 
1874, p 190 

Cyrtostomurriy Kent, 1880-2, pp 496-7 

Frontomay Butschh, 1887-9, p 1703 , Schewiakoff, 1896, p 309 
Roux, 1901, p 69, Hickson, 1903, p 402, Slmchm, 1912^ 
p 439, Calkins, 1926, p 406, Lepsi, 1926o, p 50, Schoenichen, 
1927, p 205 , Reichenow, 1929, p 1179 , Kahl, 1930-5, p 316 

Body elongated, cylmdncal, more or less flattened, rounded 
at both ends, the postenor end bemg somewhat narrower 
Dorsal surface convex, ventral flat Right border straight 
or shghtly concave, left border convex Ciha long, fin^t 
arranged along longitudinal Imes Oral fossa hes in the 
antenor third of the ventral surface, to the nght of the median 
hne , oval m form, the long axis antero-postenor, sharply 
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pointed m front and broadly truncated behmd , The left 
border of the oral fossa is more strongly curved and provided 
with a large undulatmg membrane, composed of three lamellss 
and four rows of ciha the right border with ciha , inner 
shorter ciha membranoid and umted, and the outer three rows 
of free ciha extending beyond the cytostome to the postoral 
groove, which extends towards the posterior end of the body 
<>>ntractile vacuole smgle, central, with or without radiatmg 
canals Macronucleus ellipsoidal, central, obhquely placed, 
with numerous micronuclei attached to it Body often filled 
with algss and diatoms Locomotion quick, the ammal 
rotatmg on its long axis and often changmg its direction 


88 Frontonia leucas (Ehrenberg) (Fig 72, A & B ) 

Bursana leucas, Ehrenbeig, 1838, p 329, pi xxxiv, fig 8 
Frontonia vemahs, Elurenberg, 1838, p 329, pi xxxiv, fig 7 
Panophrys (Bursana) leucas, Dujardin, 1841, p 494 
Panophrys (Bursana) vemalts, Dujardm, 1841, p 492, pi xiv, fig 7 
Panophrys chrysalis, Dujardm, 1841, p 492, pi xiv, fig 7 
■\Bursana leucas. Carter, 1856 b, pp 115-32, 248, pi vii, fig 85 
Frontonia leucas, Claparfede & Lachmaim, 1858-61, pp 259-60 
Cyrtostomum leucas. Stem, 1859 a, p 59 , 1859 d, pp 63, 82, 87 , 
1867, pp 67, 69, 92, 123 
Panophrys (Bursana) leucas. Stem, 1867, p 44 
Panophrys (Bursana) vemalis. Stem, 1867, p 44 
Frontonia leucas, Fromentel, 1874, p 190 

Cyrtostomum leucas, Kent 1880-2, p 497, pi xxvi, fig 37 , Fabre- 
Domergue, 1888, pp 13-18, pi n, figs 16-21 , Balbiam, 1888, 
pp 23-55, pi 1 , figs 1-12 , Maupa^, 1889, p 786 
Frontonia leucas, Butschb, 1887-9, p 1703, pL Ixu, fig 3, a-c , 
Sohewiakoff, 1889, pp 38—41, pi v, figs 57—64 , 1893, p 45 , 
1896, pp 312-13, pi v,fig 113 , pi vi, fig 164 , pi vii, figs 173, 
177, 191 & 201 , Roux, 1901, pp 69-60, pi m, fig 13 , Penard, 
1922, pp 131-9, figs 132-6 , Lepsi, 1926 a, p 57, fig 179 , 
Calkins, 1926, p 158, fig 83 , Schoemchen, 1927, p 205, pi xu, 
fig 29 , Reichenow, 1929, p 1179, fig 3165 
^Frontonia leucas, Bhatia & Mullick, 1930, pp 396-8, fig 3 
Frontonia leucas, Kahl, 1930-5, p 317, fig 55, 1 

Body elongated, rounded at both extremities, wider 
antenorly and narrower posteriorly Posterior end shghtly 
pomted, ivith few longer ciha Right border straight or shghtly 
concave, left border convex Cdia long, fine, and arranged 
along longitudmal hnes, the hnes of the nght side meetmg 
those of the left m front of the mouth Oral fossa oval, 
lymg m the anterior third of th6 ventral surface, the ppst- 
oral groove extendmg to the posterior part of the body 
Contractile vacuole smgle, situated about the middle near 
the right border, with long radiatmg canals Macronucleus 
elhpsoid, granular, and with several micronuclei Colourless 
or browmsh, or often green on account of contamed zoo- 
chlorellas 
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Dimensions — Size very variable, from 150-600^ 

Remarks — ^The length of the specimens found at Srmagar 
varied from 200 to 324^ The hving specimens Avere quite 
opaque and nothmg could he made out except the contractile 
vacuole with its radiatmg canals and the large number of 
algal filaments on which the organ^ms had fed In specimens 
properly fixed and stamed with iron haematoxylm the detailed 
structure of the oral fossa could be made out (Peuard, 1922 , 
Bhatia & Mulhck, 1930) 

A 



Fig 72 — A Frontoma leucas (Bhrbg ) c, cilia , cv, contractile 
vacuole , ma, macronucIeuB , wit, micronucleus , nk, food 
particles , nv, food-vacuoles , o, cytostome r, phaiyngeal 
groove , ir, tnohocysts , vk, radiatmg canal (From 
Reichenow, after Tonniges ) B Oral field of Frontoma 
leucas (Ehrbg ) (After Bhatia and Mulhck ) 


The oral fossa (fig 72, B) is oval, bemg pomted at its anterior 
end and elongated m the direction of the animal From 
the base of this oral fossa on the right side a longitudmal 
furrow or seam extends almost to the posterior end of the body 
The fossa is ornamented by ciha, which are enlarged at their 
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points of attachment and are free at their distal extremity , 
m addition a broad, striated lamella is attached to the left^ 
and a long and narrow undulatmg membrane to the right 
border of the framework On the right side of the fossa 
are three parallel striated bands, separated by hnes of small 
and close-set basal granules from which the ciha arise The 
innermost band also bears longer cilia along its left border, and, 
m addition, gives attachment to the long, narrow, undulating 
membrane, referred to above , this extends along the whole 
length of the oral fossa, but stops at the commencement of the 
postoral or pharyngeal groove, which I'uns along the ventral 
side of the animal almost to the posterior end of the body 
Along the left margm of the oral fossa are two striated bands 
At the antenor end of the fossa there seem to be three such 
bands, makmg an acute angle with those of the right side, 
but only two of the bands extend along the left border At the 
base of the oral fossa the outer one stops, while the mner is 
curved and contmued to form the wall of the pharyngeal 
groove The inner band bears along its right border a number 
of thick lashes, as shown in the figure To this border is also 
attached a broad, transversely striated membrane, which 
extends across and covers the oral fossa This membrane 
is free at its right border, and thus leaves uncovered a narrow 
groove, which is contmued behmd as the pharyngeal groove 
Trichocysts are abundantly distributed all over the body 
m the cortical region Penard has described a large variety 
of tnchocysts m this species, but Bhatia and Mullick recognized 
only three kmds, viz , (1) a spherical form of tnchocysts 
lymg close to the border of the oral fossa, (2) fusiform, and 
(3) somewhat curved, rod-like tnchocysts, distributed all over 
the surface 

The large macronucleus is elhpsoidal and situated in the 
middle of the body It is granular in structure There 
are numerous micronuclei lymg over the macronucleus Each 
of these is an elongated oval body, with a strong nuclear 
membrane, and a smgle dense body mside 

Habitat — Clear standmg water KASHnuiR, Srmagar , fresh 
water BoMBAit , Bombay 

Genus SIGMOSTOMUM Gulati, 1925 

Sigmoatomum, Gulati, 1926, p 751 , Kahl, 1930-5, p 322 , Calkins, 
1933, p 506 

Form, position of the contractile vacuole and the cytostome 
as m Frontonia Cytostome is a sigmoid cleft with a membrane 
along each margm Ectoplasm wnth trichocysts arranged m 
a honeycomb-hke manner Macronucleus oval, with a smgle 
micronucleus Feeds on algal filaments 



168 


onJOPHoaA 


59 Sigmostomum indicnm Gulati (Fig 73 ) 

^Stgmostomum tndtcum, Gidati, 1926, p 761, pi u, fig 20 
Stgmostomum tndtcum, Kalil, 1930—6, p 322 

Body oval, about three tunes as long as broad, antenor 
■end a little broader than the postenor end Cilia evenly 
distributed all over the body Tnchocysts well developed 
Gytostome ventral, in the antenor half of the body, an S- 
ahaped sht lined by undulating membranes on both hps No 
penstomial field leadmg to the cytOstome Cytopharynx 
absent Contractile vacuole smgle, sphenoal, central Macro- 
nucleus oval, m the postenor half of the body, and granular 
m structure Micronucleus small, oval, lymg by the side of 
the macronucleus Locomotion swift, restlessly rotatmg on 
its own axis Feeds on large filamentous algse 



Fig 73 — Stgmostomum zndtcum Gulati c v, contractile vacuole 

(After Gulati ) 

Dimensions — ^Length 146 p,, width 42p 
Remarks — ^Kahl thinks that Gulati’s examples were, m all 
probabihty, specimens of Frontonia leucas, but I do not agree 
with him, as there were no mdications of either a postoral seam, 
the special structures in the oral' fossa, or the radiatmg 
canals connected with the contractile vacuole, which Gulati 
could not have missed 

Habitat — ^Pond water Punjab, Lahore 


Genus TRICHODA O F Muller, 1773 

Trtchoda, O, F MuUer, 1773, p 71 , Bhronberg, 1838, p 306 
Kent, 1880-2, p 636 
Qlaticomaf p&rt, Butschli, 1887-9, p 1702 
Trtckoda^ Schoemehen, 1927, p 204 

Amnaalctiles firee-swummng, very pmall, elastic, more 
or less persistent in shape , ovate or pynform Cytostome 
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situated near the pointed and obhquely truncated anterior 
extremity, approached by an ovate oral fossa the nght margin 
of which gives attachment to a smgle, vibratile, flap-hke 
membrane Cuticular surface finely cihate throughout , 
a circlet of larger ciha surrounding the entrance to the oral 
fossa Especially abundant m putnd infusions 


90 Triehoda pura Ehrenberg (Fig 74 ) 

Trtchoda pura^ Ehrenberg, 1838, p 307, pi xxxi, fig xi , Kent, 
1880-2, p 636, pi xxvu, fig 47 
Olazicoma puroy Butschli, 1887-9, p 1702 
liTnckoda pura, Bhatia, 1916, p 182 
Tnchoda pura, Schoemohen, 1927, p 204 
Glaucoma sp , Sandon, 1927, p 181 

Body pynform, roimded posteriorly, tapermg gradually 
towards the anterior extremity C^?tostome at the anterior 



Fig 74 — Trtchoda pura Ebrbg (After Kent ) 

extremity Oral frmge of ciha conspicuous , those of the 
general cuticular surface very fine CJontractile vacuole 
located posteriorly Macronucleus smgle or double, spherical, 
sub central In pond water and vegetable infusions 
Dvrnenaioris — ^Length up to 40/x 

Remarks — ^The animalcules were found m large numbers 
in an infusion of hay Two specimens measured 32 by 
16 ^ and 38 fi by 22 /x respectively The cytostome was near 
the anterior end but not termmal , the oral fossa was more 
or less oval, with a single qmvenng membrane on the nght 
Hide attach^ to the postenor outer angle of the fossa and 
Bometimes spnngmg out of it 
Habitat — ^Hay infusions Puft jab, Lahore* 
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Genus GLAUCOMA Ehrenberg, 1830 

Glaucoma, Ehrenberg, 1830, p 42 , 1838, p 334 , Bujardm, 1841 
p 476, Stem, J854, p 250, 1859 q!, p 74, 1867, pp 92, 123^ 
Clapar6de & Lachmann, 1858-61, p 277 , Fromentel, 1874^ 
p 188, Kent, 1880-2, p 795, Butschli, 1887-9, p 1702 /Roux^ 
1901, p 64 , Hickson, 1903, p 402 , Mmchm, 1912, p 439 ' 
Calkins, 1926, p 406 , Lepsi, 1926 a, p 53 , Wenyoti, 1926, 
pp 1183-6 , SchDenichen, 1927, p 203 , Sandon, 1927, p 181 ’ 
Reichenow, 1929, p 1180 , Kahl, 1930-5, p 328 

Animalcules free-swimmmg, small to medium-sized, per- 
sistent m shape, generally ellipsoid, or egg-shaped, posteriorly 
rounded, anteriorly somewhat less wide or even pomted 
Usually somewhat flattened dorso-ventrally Dorsal rows of 
ciha not strikingly bent to the right side anteriorly Some 
times with a thick covermg of trichocysts CJytostome m the 
anterior half near the middle of the ventral surface, usually 
obhquely placed in a right anterior to left posterior direction, 
the right margm with a projectmg ectoplasmic hp , mside 
are three ciliary structures — an outer membrane on the left, 
an inner beneath that, and a three-rowed cihary band at the 
bottom on the right Cytopharynx more or less elongated, 
provided with an undulatmg membrane Contractile vacuole 
dorsal, median or subtermmal Anal aperture subtermmal 
Macronucleus central, round, with a micronucleus lymg close 
to it Locomotion constant, moderately qmck, often ghdmg 
on the ventral surface In soil, pond water or infusions Feeds 
■on bacteria and fine detritus Can tolerate high concentration 
of carbon dioxide 

Key to Indian Species 

1 Body narrowed anteriorly Cytostome in 

the anterior fourth of the body, not [p 170 

obliquely placed Length 38-75 ft G pynjormxs (Ehrbg ), 

2 Body broadly oval Cy tostom e in the 

anterior third of the body, usually [p ^72 

obliquely placed Length 60—85 ft G scintillans Ehrbg , 


91 Glaucoma pyriformis (Ehrenberg) Schewiakoff (Fig 75 ) 

Zrcucop^iri/j pj/M/ormis, Ehrenberg, 1838, pp 312— 13, pi xxxii, fig 4 
jpric/iocfa Dujardin, 1841, pp 397-8 

Glaucoma pyrtfonnw^ Schewiakoff, 1889, pp 35-6, pi iv, figs o4j5&> 
1893, p 42, 1896, pp 298-9, pi iv, fig 104, Roux, 
p 55, pi 111, fig 6 , Faur6 Fremiet, 1911, p 207 , 

1925, p 272, Lepsi, 1926 a, p 63, figs 173, 174 , Wen>on, 
pp 1184-6, fig 502, Sandon, 1927, p 181, Schoeruchcn, 
1927, p 203, fig 727 , Knowles, 1928, fig 132 
'\Qlaucoma pynjormxs^ Bhatia & MiiUick, 1930, p 398 
Olaxicoma pynjormxs, Kahl, 1930—5, p 330, fig 58, 13 

Animalcules free swimming, small to medium sized Body 
pear-shaped, narrowed but rounded anteriorly Cjrtostome in 
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the anterior fourth of the body, oval, elongated m the direction 
of the long axis of the body and not obliquely placed , stir- 
rounded along the left, anteriorly and on the right by a cap- 
like membrane Cytopharynx short, provided with a finger- 
shaped, protrusible undulatmg membrane Contractile vacu^ 
ole smgle, near the posterior end Macronucleus rounded and 
central, mth a small micronucleus 
Dimensions — Length 32-75 //., width 24-17 
Remarhs — ^The specimens met with at Snnagar were some- 
what smaller than the size usually given for the species, 
measunng only about 32 /x The cytostome m these specimens 

Fig 75 Fig 76 



Fig 75 — Qlaucoma pyriformis (Ehrbg ) JB, cytostome , Ma, macro^ 
nucleus , Jkft, micronucleus , M O E, external imdulating^ 
membrane , Jkf O J, internal undulatmg membrane , 
Phy cytopharynx , V (7, contractile vacuole (After Roux ) 
Fig 76 — Qlaucoma sinntillans Ehrbg Lettermg as m the precedmg 
figure (After Roux ) 


was oval and was provided with an undulatmg membrane 
attached along the left margm and extending along the 
anterior margm to its nght border , the membrane along the 
right border was broader than that along the left Body 
ciha were fine and arranged in longitudmal rows The 
orgamsm is narrower m front than O scintilUiTis, and the 
undulatmg membrane is better developed on the right side 
of the cytostome 

Habitat — Pond water Kashmir, Srmagar 
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92 Glaucoma scintillans Ehrenberg (Fig 76 ) 

Glaucoma scintillanSj Ehrenberg, 1830, pp 53, 63, 70, 78, pi n 
% 1 , 1838, p 335, pi xxxvi, fig 5 
Acomia ovidum^ Dujardin, 1841, p 383, pi vii, fig 7 
^comia otafa, Dujardin, 1841, p 383, pi vi, fig 12 
Glaucoma ecintillans^ Dujardin, 1841, pp 47G~7, pi vi, fig 13, 
pi vu, fig 8, p’ XIV, fig 4, Stem, 1854, pp 250-1, pi 
figs 45-53, 1859 d,pp 74, 188, 1867, pp 92,123, Schmorda, 
1854, pp 7, 24 , Samuelson, 1857, pp 18-19 
Paramseciicm ovale, Clapar^de & Lachmann, 1858-61, p 269, 
pi XXV fig 1 

Glaucoma octrUiUanSy Glapardde & Lachmann, 1858-61, p 277, 
Pntchsrd, 1861, p 624, pi xxvin, figs 4r-7 , Balbiani, 1861, 
p 519, pi IX, figs 21,22, Dtesxng, 1866, pp 76-7 , Fromentel, 
1874, pp 188, 306, pi xvi, fig 2, pi xxi, fig 24, Kent, 1880-2, 
pp 795^, pi xlv, figs 39, 40 , Manpss, 1883, pp 465-7, pi xix, 
figs 23,24, 1888, pp 236-7, 1889, pp 261-3, pi xv, figs 66-72, 
Butschli, 1887-9. pp 1345, 1377, 1395, 1417, 1702, pi Ixu, 
iig 5, 0-6 , Schewiakoff, 1889, pp 32-5, pi iv, figs 47-53 , 
1893, p 42, 1896, pp 297-8, pi av, fig 103, Boux, 1901, 
p 54, pi ui, fig 5 , Minchin, 1912, p 445 , Prowazek, 1913, 

p 68 

’\Glaucoma scinttUam^ Gulati, 1925, p 748, fig 12 
Glaucoma scinttllans, BuUmgton, 1925, p 272 , Calkins, 1926, 
p 383, fig 168 , Lepsx, 1926 a, p 63, figs 171, 172 , Kahl, 1926, 
pp 348-51, fig M5 , 1930-5 p 329, fig 58, 3 , Schoemchen, 
1927, p 203, pi xn, fig 28, Sandon, 1927, p 181, pi fig 8, 
Reichenovr, 1929, p 1180 

Animalcules free-swimmmg, small to medium-aized Body 
broadly oval, anteriorly only slightly narrowed Shghtly 
flattened dorso ventially , ventral surface flattened, dorsal 
convex: Ciliary stnations close, cilia short, fine and close- 

set Cytostome m the anterior third of the body, rather large, 
and somewhat obhquely placed Undnlatmg membrane 
attached to the left, anterior^ and nght borders of the aper- 
ture , contmuously moving Cytopharynx short, shaUow 
and sac-hke, with a large undnlatmg membrane Contractile 
vacuole smgle, posterior Macronucleus spherical, with an 
adjacent micronucleus Very common m stagnant water 
Feeds on bacteria 

Dimensions — Length 60-80 p., width 36-56/t 

Bemarks — ^Unlike other authors, Gulati shows the macro- 
nucleus as oval and granular m structure Accordmg to him 
the colour of the orgamsm is greenish-white and a large 
number of food- vacuoles are scattered irregularly in the body 

Habitat — ^Ditch water Punjab, Lahore 
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Genus COLPIDIUM Stem, 1860 

Colptdiu7n, Stem, 1860, p 47 , Kent, 1880—2, p 637 , Butschh^ 
1887-9, p 1704 , SchewiakofE, 1896, p 303 , Roux, 1901, 
p 56 , &ckBon, 1903, p 402 , Penard, 1922, p 128 , Lepsi, 
1926 a, p 53 , Calkins, 1926, p 406 , Wenyon, 1926, p 1176 
Schoemchen, 1927, p 207 , Sandon, 1927, p 181 , Reichenow, 
1929, p 1180, Kohl, 1930-5, p 333 

Animalcules free-swimmmg, small to medium-sized Body 
oval to kidney-shaped, somewhat compressed , anterior end 
narrower and curved from left to right, posterior end rounded 
and broader The dorsal rows of ciha more or less sharply 
bent over to the right anteriorly Cytostome lateral, trian- 
gular, at some distance from the anterior end, situated m the 
nght margm on the ventral surface, and leadmg mto a 
moderately long, tubular cytopharynx , provided, as m 
Gfaiwwna, with a narrow undulatmg membrane along both 
margms, the nght membrane coUtmued mto the cytopharynx 
and apparently attached to the dorsal waM Contractile 
vacuole m the middle of the dorsal border or te rmin al Anal 
aperture subtermmal, ventral Macronucleus smgle or 
double, rounded or elhpsoid, central, with a micronucleus 
close by Fresh water and marme, very common m infusions 
and soils A facultative anaerobe, developing abundantly 
where oxygen is deficient 


Key to Indian Species 

1 (2) Contractile vacuole m the middle of the 
dorsal side A diagonal (adoral) depres 
Bion on the anterior fourth of the body 
dorsally Length 30-160 p 
2(1) Contractile vacuole near the nght border, 
in the postenor third or -quarter of the 
body 

3 (4) EUipsoidal, rounded at both ends Length 

60 - 120 /i 

4 (3) Egg shaped, more pointed antenorly 

Length 36-50 p 


[Stem, p 174* 
C colpoda (Ehrb ) 


3 

[Bresslau, p 173 
C campylum{St6ke3) 
[p 176 

C striatum Stokes, 


93 Golpidium campylum (Stokes) Bresslau (Fig 77 ) 

TtUina campylum^ Stokes, 1886 a, pp 103-4, pi i, fig 12 , 1888, 
pp 44-6, pi ui, figs 42, 43 

Qlaucoma colpxdxum, Schewiakoff, 1893, p 48 , 1896, pp 300—1, 
pi IV, fig 107 

Colpxdxum campylum, Bresslau, 1922, pp 21—8 
'^Colpxdxum compyla, Gulati, 1925, p 748, fig 14 

Colpodxum campylum, Lepsi, 1026 a, p 62, fig 190 , Kahl, 1930-5, 
p 334, fig 68, 17-19 

F orm very variable according to locahty and state of 
nutrition, long finger-shaped to short ovoid, rounded at the 
two ends Cihary rows wider apart than m C colpoda^ 
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CIUOPHORA 


Dorsal surface shows a more or less distmct bend but never 
an adoral depression Cytostome and cytopharynx as de- 
scribed for the genus Contractile vacuole near the right 
margm, m the posterior third or fourth of the body Macro- 
nucleus spherical, central Micronucleus close to the macro- 
nucleus or some distance behmd Very common m stagnant 
water, infusions and soil 

Dimensions — Length 50-120// 


Fig 78 Fig 77 



^'ig 77 — Colpidtum campylum (Stokes) cv, contractile vacuole , cl, 
ectoplasm , ww, right undulatmg membrane , ml, left 
undulatmg membrane, macronucleua, n, micronucleus, 
nv, food-vacuole , o, cytostome , oe, cytopharynx (After 
Schewiakoff ) 

Fig 78 — Colpidiutn colpoda (Ehrbg ) A, anus , B, cytostome , 
Ma, macronucleus r M E, external undulatmg membrane , 
M% mioronucleuB , M. J, mtemal undulatmg membrane , 
Ph, cytopharynx, V C, contractile vacuole, V >S, subsidiary 
vacuoles (After Roux ) 

Remarks — ^This species is usually described as more elongated 
than the other members of the genus The specimens exammed 
at Lahore by Gulati were four times as long as broad and 
measured 70 /t by 17 /j. Contractile vacuole is shown by him 
AS postero-termmal, and the micronucleus a httle m front 
of it 

Habitat — ^Hay infusion Punjab, Lahore 


94 Colpidiam colpoda (Ehrenberg) Stem (Fig 78 ) 

Paramecium coZpoda, Ehrenberg, 1831, p » 1833, 174,324, 

pi m,fig 3, 1837, p 164, 1838, p 352, pi xxxix, fig 9 
Kolpoda cucullus, Dujardin, 1841» pp 47&-81, 

Paramasetum colpoda^ ClapeurMe & liachmann, 

Oolptdtum colpoda Stem, 1860, p 47, 1867, pp 69,118,168 16U 
Colpidtum ren, Stem, 1867, p 41 
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Colpidtum cucuUiiSy Kent, 1880—2, pp 537—8, pi xxvu, fig 49 
Colptdxum colpoda, Maupas, 1883, pp 469-60, pi xix, figs 30, 31 , 
1888 a, pp 235-6, 1889, pp 238-49, pis xiv-xv, figs 1-38 
Glaucoma pyrxformxa Gouiret & Roeser, 1886, pp 613-14, pi xxxiv, 
fig 6 

Colpxdxum colpoda, Butschli, 1876, pp 313-15, pi ix, figs 7-11 , 
pi X, figs 26-8 , 1887-9, p 1704, pi Ixii, fig 6 , SchewiakofE, 
1889, pp 42-4, pi V, figs 66-8 , 1893, p 46 , 1896, pp 305-6, 
pi IV, fig 110, pi vii, fig 200, Ronx, 1901, p 57, pi ui, fig 10 
iColptdtum colpoduy Bhatia, 1920, p 261 
Colpxdium colpoda^ Penard, 1922, p 128, fig 130 
'\Colpidium colpoda, Gulati, 1926, p 749, pi u, fig 15 

coZpodo, Lepsi, 1926 a, pp 61-2, figs 188, 189, Schoe- 
nichen, 1927, p 207, pi xu, fig 31 , Sandon, 1927, p 182, pi vi, 
fig 4 , Kahl, 1930-5. p 334, fig 68, 21, 22 

Body ovoid antenorly bent towards the right side Dorsal 
surface convex, covered with closely situated, longitudinal 
cihary hnes bent over to the right anteriorly , ventral surface 
presenting a depression or concavity in its anterior part 
Torsion mentioned by many authors is merely an appearance, 
due to the dorsal rows of ciha on the anterior part bemg 
prolonged on to the ventral surface, whereby the preoral 
seam is strongly curved to the left Posterior extremity 
bears some longer ciha m addition to the normal ones Cyto- 
stome and undulatmg membranes as described for the genus 
Contractile vacuole single, situated m the middle of the dorsal 
surface Macronucleus roimd or elhpsoid, with a smgle 
micronucleus Very common m infusions and soils 

Dimemions — ^Length 100-1 60 ft (Sandon gives 30-46 /z , 

Roux, length 90-120 ju, width 50-80ft ) 

RemarJcs — In the forms mot with at Lahore the cytostome 
was situated at the bottom of a triangular depression and was 
not followed by a cytopharynx , both margms of the oral fossa 
bore simple, flap-hke undulatmg membranes Contractile 
vacuole was postero-termmal Macronucleus was large, 
rounded, subcentral 

Habitat — ^Infusion of leaves Punjab, Lahore 


95 Colpidium striatum Stokes (Fig 79 ) 

Colpidtum stnatum, Stokes, 1886 o, pp 103-4, pi i, fig 12 , 1888, 
p 177, pi IV, fig 28 

'\Colpidium strtcUum, Gulati, 1025, p 748, fig 13 
Colpidtum struUum, Sandon, 1927, p 182 

‘\Colptdtum sirtaium, Madhava Rao, 1928, p 114, pi lu, fig 6 
Colpidtum Hnatum, Kahl, 1930-6, p 334, fig 60, 10 

Body egg-shaped, anterior end narrower than the posterior 
Cytostome and cjdopharynx as described for the genus 
Contractile vacuole smgle, near the posterior end Macro- 
nucleus spherical, central , imcronucleus small, situated 
a httle m front of the macronucleus 
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dUOPHORA 


Dorsal surface shows a more or less distmct bend but never 
an adoral depression Cytostome and cytopharynx as de- 
scnbed for the genus Contractile vacuole near the right 
margm, m the posterior third or fourth of the body Macro- 
nucleus spherical, central Micronucleus close to the macro- 
nucleus or some distance behmd Very common m stagnant 
water, infusions and sod 

DtmeTmons — ^Length 50-120// 


Fig 78 


Fig 77 



Fig 77 — Colpidium campylum (Stokes) cv^ contractile vacuole , eh, 
ectoplasm , mt, right imdiilatmg membrane , ml, left 
undulating membrane, JV, macronucleua, n, micronucleus , 
no, food vacuole , o, cytostome , oe, cytophaiynx (After 
SchewiokoH ) 

Fig 78 — Colp%dtum colpoda (Ehrbg ) anus , B, cytostome , 

Afa, macronucleus , M E, external undulating membrane , 
Aft, micronucleus , Af mtemal undulatmg membrane , 
Ph, cytopharynx , V C, contractile vacuole , V S, subsidiary 
vacuoles (^ter Houx ) 


Bemarhs — ^This species is usually descnbed as more elongated 
than the other members of the genus The specimens exammed 
at Lahore by Gulati were four times as long as broad and 
measured 70p, by 17/a Contractile vacuole is shovra by him 
-as postero-terminal, and the micronucleus a httle m front 
of it 

Habitat — H.ay infusion Punjab, Lahore 


94 tiolpidinm colpoda (Ehrenberg) Stem 


(Fig 78) 

Paramecium colpoda, Ehrenberg, 1831, p » 1833, 174, 324, 

pi lu. fig 3 , 1837, p 164 , 1838, p 362, pi xxxix, fig 9 
Kolpoda cnculltia, Dujardm, 1841, pp 47&-81, v} 

Paramasctum colpoda^ ClaparMe & Jjachmanni iio^inQ iflO 

Colpidium colpoda Stem, 1860, p 47. 1867, pp 69, 118, 168 IW 
Colpidium ren. Stem, 1867, p 41 
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Contractile vacuole single, situated near the middle Macro- 
nucleus ovoidal, situat^ about the middle, with a micro- 
nucleus close behmd it 
Dimensions — ^Length 60 

Remarks — ^This form, met. with m a pond at Lahore m 
August, 1918, and which I referred with some hesitation to 
Qlaueoma pynformts, probably belongs to the genus Pseudo- 
glaucoma recently described by Kahl This genus differs from 
Olaucoma m possessmg a single strong membrane ansmg from 
the left border and projectmg mto a concave ectoplasmic hp- 
hke structure The cjdostome is situated m the right border, 
as m Colptdtum, and not about the nuddle of the ventral 
surface, as m Olaucoma 

Fig 80 Fig 81 




Fig 80 — Pstudoglmicoma dxgxUita, sp nov JV, raacronucleus , n, 
xmcronucleus , u m, undulating membrane 
Fig 81 * — Stegochxlum ovale Ghosh (After Ghosh ) 

The animals measure 60 /x m length and 30/i in width 
The form of the body is somewhat pyriform and the cihation 
uniform, though very fine Ciha along the margm are equally 
fine and rather widely separate from one another The 
cytostome is situated along the right border, at 9 fi from the 
anterior ^nd, and the triangular oral fossa is provided with 
a smgle membrane stretchmg across it and with a finger-shaped 
projection protrudmg from its middle 

It differs from the other species of Pseudoglaucoma, recently 
described by Kahl m its larger size, the position of the con- 
tractile vacuole, and form of the macronucleus 
Habitat — ^Pond water Punjab, Lahore 


OIL 
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CUilOPHORA 


Genua STEGOO^LUH Sehewiakbff, 1893 

Stegochilum, Sctewiakoff, 1893, p 48 , 1896, p 282 , Kahl, 1930-6, 
p 337 

Distinguishable from OlaucoTna by the absence of the 
-oral funnel and the inner membrane The outer membrane 
IB inserted continuously along the left, anterior and right 
margms, and covers the cytostome anteriorly m a cap hike 
mariner 

98 Stegochilum ovalo Ghosh (Fig 81 ) 

fStegochtlum ovalCy Ghosh, 1921 a, p 9, fig 7 
Stegochilum ovale. Kohl, 1930-5, p 337 

Body elongately oval, wider posteriorly, and rounded at 
both ends Cytostome m the anterior half of the body 
Undulatmg membrane attached to the left, anterior and nght 
margm of the cytostome No cytopharynx Longitudmal 
cihary striae meridional Contractile vacuole smgle, central 
Macronucleus oval, central Micronucleus at the side of the 
macronucleus Size not stated 

Hemarhs — ^The species differs from the other two m the 
genus m its shape and the position of the macronucleus and 
the contractile vacuole 

Habttai — ^Vegetable infusions BenoaI/, Calcutta 


Genus tJROIfEMA Dujardm, 1841 

Uronema, Dujardin, 1841, p 392, Kent, 188CK2, p 546 
Cryptochtlum, MaU]pa8, 1883, p 443 , Schewiakoff, 1896, p 284 
Uronema, Butschh, 1887-9, p 1705, Schewiakoff, 1896, p 280 
Roiix, 1901, p 62, Hickson, 1903, p 402, 
pp 111-117, Calkins, 1926, p 406, Wenyon, 1920, pp 118(W , 
Lepsl, 1926 a, p 51, Schoemchen, 1927, p 208, Knowles 
1928, p. 622 , Kohl, 1930-6, p 366 

Body egg-shaped or elongated, not strongly flattened 
Ventral surface with a depression m the neighbourhood ol 
the cytostome Body covered with fine ciha, longitudmristna- 

tions strongly marked Alitetiorly an uncihated non™ 
pole From the anterior end a fault groove runs back to the 
cytostome, the right margm of the groove bemg provided mtn 
stronger cilia Fosterior end of the body provided with a long 
caudal seta Oral aperture oval m the direction of toe long ^ 
axis of the animal, with an imdulatmg membrane aio^ i 
left margm and a row of special ciha along the right 
phar3mx absent CJontractile vacuole smgle, posterior 
nucleus spherical, central, with a micronucleus adjacent to it 
Locomotion swift, with rotation on its long axis Fee on 
bactena, algse and detritus 
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99 (Tronema accuminatum Madhava Rao (Fig 82 ) 

'\XJrowma acoumrnaUij Madhava Kao, 1928, p 116, pi ui, fig 1 

Aiiied to U marinum 
DimeTistOTis — ^Length 50/x 

Remarks — ^Madhava Rao has recorded this species without 
mentioning the name of the author of the species He gives 


Fig 83 



Fig 82 



Fig 82 — Urontma acounvinatum Madhava Rao (After Madhava Rao ) 
Fig 83 — Uronema 77tartnum Duj R, cytostome , Ma, macronucleiia , 
Mx, micronucleufl , MO, undulating mombrano , V C, 
contractile vacuole (After Koux ) 

no description, and from the figure given it is impossible to 
ascertam if the organism belongs to Uronema at all 
Hahitai — Soil Mysore 


100 Uronema marinum Dujardm {Fig 83 ) 

Uronema mannum, Dujordin, 1841? P 392, pi vu, fig 13 
Uronema manna, Cohn, 1866, pp 275-6, pi xv, fig 63 
Uronema mannum, Kent, 1880-2, p 546, pi xxvu, figa 60 & 61 
CT^ptochxlum nxgrxcan-8, Maupos, 1883 

Uronema manna, Maupas, 1883, p 618, Butechh, 1887-9 
pp 1704-5, pi Ixiv, fig 1 , Schewjakofl, 1889, pp 44-5, pi v 
figs 69-71 , 1893, p 47, 1896, pp 281-2, pi n, fig 92, Roux 
1901, p 62, pi 111 , fig 2, Lepsi, 1926 a, p 59, figs 195, 196 , 
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Wenyon, 1926, p 1182, fig 600 B , Schoemchen, 1927, p 209 
pi XU, fig 34 

Loxocepfialus puirtntts, Kahl 1926 

fVronema mannit, Madhava Bao, 1928, p 114, pi ui, fig 2 
Vronema mannum, Kahl, 1930—5, p 356, fig 60, 21, 22, 24 

Very small to small Body elongated, ellipsoidal m shape, 
with shght lateral compression Ciha arranged uniformly 
in longitudmal rows , a smgle long bristle at the postenor end 
Cytostome a longitudinal oval operung on the ventral surface 
m the anterior part of the body, with a row of closely-set ciha 
on the nght border and an undulatmg membrane on the left 
No cytopharynx Contractile vacuole smgle, postenor 
Macronucleus sphencal, central , micronucleus adjacent 
Movements rapid, rotatmg on the long axis 
Dtmenatam — Length 30-60 p. 

Bemarks — ^Madhava Rao records U marina without nammg 
the author of the species Prom his hnef descnption it is 
inferred that U mannum Duj is intended He mentions 
that the ventral side is almost straight from the mouth to 
the front and drawn out, the dorsal side bemg curved Ciha 
are descnbed as short and thick, though fine and close set 
ciha are characteristic of the species, and his figure shows 
fairly long ciha 

Habitat — Soil Mysore 


2 Family OPHRYOGLEISTID^ Kent, 1882, 
emend Kahl, 1931 

Body cihated on all sides, with a peristome The penstome 
runs as a sickle-shaped cihated cleft, perpendicular to the 
surface of the body, mto the depressed oral aperture An 
hourglass shaped body hes m front of the anterior end of the 
penstomial cleft 

The family mcludes the smgle genus Ophryoghna 


Genus OPHRYOGLENA Ehrenberg, 1831 

OpArt/ogfena, Ehrenberg, 1831, p 117, 1838, p 360 
Otoatoma Carter, 1866 a, pi ix, figs 6-8, 1856 6, p 119 
Ophryoglena, Clapar5de & Lachmarin, 1858-61, p 256 
Panophrya, Stem, 1860 o, p 61 
Otoatoma, Kent, 1880-2, p 600 

Ophryoglena, Butschli, 1887—9, p 1703 , Schewiakoff, 1896, p 317 , 
Roux, 1901, p 60 , Hickson 1903, p 402 , Penard, 19-2, 
pp 145-162, Calkins, 1926, p 406, Schoemchen, 1927, p 205, 
Reichenow, 1929, p 1180, Kahl, 1930-5, p 360 

Body oval, often dorso-ventrally flattened (hha fine, 
close and umform, m longitudmal rows meetmg m front of 
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the cytostome Sometimes exhibiting a buccal area with 
special ciha Cytostome on the anterior part of the ventral 
surface , an elongated oval slit, semilunar, with concavity 
towards the left , its right border provided with special ciha, 
which follow a spiral direction Cytopharynx with narrow 
undulatmg membrane To the left of the cytostome is an 
organ of unknown function, of a semilunar form, called the 
‘‘ hour-glass organ ’’ A pigment spot sometimes present m 
the anterior part of the body Contractile vacuoles varymg 
m number and position Macronucleus of variable form 
Locomotion swift, unmterrupted by rotation on the long axis 
Feeds on detritus or fat-globules 


101 Ophryoglena flava (Ehrenherg) (Fig 84 ) 

Buraarm flava^ Ehrenherg, 1833, p 233, 1838, p 330, pi xxxv, 
fig 2 

Panophrya flavay Dujaxdin, 1841, p 494 
'\Oto8toma sp , Carter, 1856 a, pi ix, figs 6-8 , 1856 5, p 119 

Panophrys flava^ Stem, 1860 a, p 61 

Ophryoglena flavay Clapar^de & Lachmann, 1858-61, pp 257-8 

Buraarta flavaj Stem, 1867, pp 44, 67, 92 
^Oioatoma carterxy Kent, 1880—2, p 500, pi xxvi, figs 55-8 

Panophrya flava^ Kent, 1880-2, p 534 

Ophryoglkna flava, Butschli, 1887—9, pp 1703-4, pi Ixi, fig II, 
pi Ixu, fig 2, Schewiokoff, 1893, p 46, Roux, 1901, p 61, 
pi m, fig 16 , Penard, 1922, pp 145-8, fig 143 , Calkms, 1926, 
p 383, fig 168 , Lepsi, 1926 a, p 56, fig 184 , Schoenichen, 
1927, p 206 , Reichenow, 1929, pp 166, 1180, fig 200 , Kohl, 
1930-5, p 361, fig 61, 39 

Very large Body elongated oval, rounded at born extremi- 
ties Cytostome well developed, situated m a depression 
on the ventral surface at about one-third of the length of 
the body from the anterior end Cytopharynx ear-shaped, 
longitudinally phcate, recurved and narrower at its posterior 
extremity Anal aperture postero-termmal Ciha of cuticular 
surface short, even, and disposed m fine, parallel, longitudmal 
hnes Contractile vacuoles two, one m the anterior and 
the other m the posterior part of the body, with long, narrow 
radiatmg canals Macronucleus elongated, elhptical or 
fusiform, placed obhquely about the rmddle 

Dimensions — ^Length 250-400 /z. Penard gives 500 /x, Roux 
560/l£ 

Rertuirlcs — Carter gave a brief description of this form from 
Bombay, and Kent subsequently named it Otostoma carteri 
Later authorities have considered it to be identical with 
Ophryoglena flava (Ehrbg ) O fl/iva is usually described as 
narrower and pomted posteriorly, but Carter’s form is described 
and figured as narrower anteriorly Carter made the mterestmg 
observation that the orgamsm encysts withm the mtemodes 
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of G0ini-decayed Nttella, and segments mto two, four, or eight 
individuals, which are subsequently hberated from the cyst 
Habiiat — IVesh water, among NiielJu Bombay, Bombay 



Fjg 84 — Ophryoglena flava (Ehrbg ) A buccal area , oyfcosfcorae , 
C V C, relating canal , Ma, macronucleus , Mt, micro 
nucleus , M O, undulatmg membrane , 6, hour glass 

organ , Ph, cytophaiynx , V C, contractile vacuoles 
(Aiter Roux ) 


3* Family PLEURONEMATIDiE Kent, 1882 

Body with long ciha, longer or more powerful m the anterior 
region Penstome extends along the surface of the body 
from the anterior pole to the oral aperture Penstomial plate 
bears along the right border an undulatmg membrane, which 
surroxhids the hmder margm of i^he oral aperture like a pocket 
Left penstomial border bears a cihary row or membrane 

Key to Indian Qenera 

1 (2) Penstomial groove small, at the anterior [p 

end BAiiANnoPHOBiJS, 

^ (1) Penstomial groove reaching at least up 

to the middle of the body 3 

3 (4) Large size, 70-188 ^ penstome Be 

* ginning near the antenor end and with 
a semicircular excavation on the left 

near the cytostome , . PnEUBONEMA, p 184 

4 (3) Small size, rarely a httle more than 50 /z, 

without a semicircular excavation of 

the jienstome near the cytostome CYCX.n>roM, p 183 
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Genus CYCLTOIUM HiU, O F MuUer, 1773 

Cycltdium^ Hill, 1752 , O F Muller, 1773» pp xxvu & 49 

Cydidium, part, Ehrenberg, 1838, p 245 

Cycltdium^ Clapor^de & Lcichinann, 1868-61, p 271 , Stem, 1867, 
p 169, Fromentel, 1874, p 189, Kent, 1880-2, p 644, 
Butsohli, 1887-9, p 1713 , Schewiakoff, 1896, p 367 , Roux, 
1901, p 73 , Hickson, 1903, pp 401, 403 , Calkins, 1926, 
pp 385, 407, fig 169 , Lepsi, 1926 a, p 48 , Wenyon, 1926, 
p 1183 Schoenichen, 1927, p 216 , Reiehenow, 1929, p 1180 , 
Kahl, 1930-5, p 375 

Small to very small, ovoid, with one or more long caudal 
setsD at the posterior extremity An uncihated, distinctly 
truncated frontal plate is always present anteriorly Pen- 
stomial groove generally extendmg to two-thirds of the length 
of the body, wider postenorly Right peiistomial margm 
with membrane which encloses the small oral groove like 
a pocket, the entrance to which is provided with preoral 
ciha The left margm of the peristome hears either free ciha 
or a membrane, which becomes contmuous behind with the 
membrane ansmg from the nght side Contractile vacuole 
smgle, postenor Macronucleus sphencal with an adjacent 
micronucleus 

102 Cyclidium glaucoma O F Muller (Fig 86 ) 

Cydxdxum glattcama, O F Muller, 1786, p 80, pi xi, figs 6-8 , 
Ehrenberg, 1829, pp 10, 11, 16, 19, 20 , 1838, pp 246-6, 
pi xxu, fig 1 

Alyacum aaltana, Dujordin, 1841, p 391, pi vi, fig 3 
Enchelys nodtdosa, Dujardbi, 1841, p 389, pi vi, fig 2, pi vu, fig 9 
Acomxa cydtdtum, Dujardm 1841, p 382, pi vu, fig 6 
Cydtdium glaucoma, Clapar^de & Lachmann, 1858-61, pp 272^ 
Pleuronema cydidxum, Clapar6de & Lacbmann, 1858-61, p 276, 
pi XIV, fig 6 

Cydxdxum glaucoma. Stem, 1860 a, p 69 , 1867, p 169 
Cydxdxum nigrtcaTia, Fromentel, 1874, p 307, pi m, fig 10 
Cydxdxum glaucoma, TSjeiat, 1880-2, pp 644-6, pi xxvu,fig8 57,68, 
Gkuirret & Roesser, 1886, pp 479-80, pi xxix, figs 11, 12, 
pi XXX, fig 1 , Butscbli, 1887-9, pp 1713-14, pi Ixiv, fig 8 , 
Stokes, 1888, p 183 , Maupaa, 1889, pp 271-2, pi xvi, fig 14 , 
SchewiEikofi, 1889, pp 60-2, pi vu, figs 94-6 , 1893, p 64 , 
1896, pp 369-61, pi v, fig 133 , Roux, 1901, p 74, pi iv, 
fig 11 

'\Gydid%um glaucoma, Bhatia, 1922, p 30 
Cydxdxum glaxicoma, Penard, 1922, pp 180-1, fig 180 

^Cydxdxum glaucoma, Gulati, 1925, p 760, fiig 19 
Cydxdxum glaucoma, Lepsi, 1926 a, p 54, fig 241 , Wenyon, 1926^ 
p 1182, fig 600 A , Scboemchen, 1927, p 216, pi xu, fig 46 , 
Sandon, 1927, p 186 , Thomson & Robertson, 1929, p 278, 
fig 187, 2 

^Cydxdxum glaucoma, Chaudhuri, 1929, p 64 
Cydxdxum glaucoma, Kahl, 193(^6, p 376, fig 64, 26 

Very small Body ovate, compressed, a httle over twice 
as long as broad , cuticular surface longitudmally stnate* 
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Cilia of the general surface of the body long and fine, mth 
a smgle very long and conspicuous caudal seta Contractile 
vacuole postero-terminal Macronucleus spheroidal, central, 
•with an adjacent rmcronucleus Locomotion jerky In pond 
water and infusions 

Dimensions — ^Length 18-24/x, ■width 10-12^ 

Remarks — Specimens found at Lahore measured on an 
average 18/x. m length The peristome did not extend much 
behmd the middle of the body and the undulatmg membrane 
was large, hood-hke and extensile 

Habitat — Pond water Punjab, Lahore , soil Bengal, 
Sibpore 

Fig 86 Fig 86 



Fig^ 86 — Cychdium glaucoma O F Mull B, cytostome , Ma, 
tnacroaucleuB , Aft, micronucleus , M 0, undulating mem 
brane , BE, excretory pore , VC, contractile vacuole 
(After Roux ) 

Fig 88 — Pleuronema chryaalte (O F Mull ) Tr, tnchooysts , other 
lettering as m fig 86 (After Roux ) 


Genus PLEURONEMA Dujardm, 1841 

Pleuronema, Dujardm, 1841, p 474 , Claparfede & Lachmaim, 
1868-61, p 274 , Stem, 1867, p 169 , Fromentel, 1874, p 186 , 
Kent, 1880-2, p 642 , Butschli, 1887-9, p 1713 , Schewiakoff, 
1896, p 364 , Roux, 1901, p 71 , Hickson, 1903. pp 401, 
403, Mmchm, 1912, pp 439,442, Lepsi, 1926 o, p 48, Wenyon, 
1926, p 1183, Schoemchen, 1927, p 214, Sandon, 1927, p 18t>, 
Reichenow, 1929, p 1180, Kahl, 1930-6, p 387 

Body persistently egg-shaped, only slightly flattened 
laterally , anterior end somewhat narrower than the posterior 
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Body covered umformly with long, fine bnstle-hke ciha, 
arranged m longitudinal lines which converge below the 
peristome Penstome occupymg nearly the whole of the 
ventral surface, beginnmg near the anterior extremity and 
widening behind, extendmg along three-fourths of the entire 
length of the body, and posteriorly strongly excavated along 
the left side Cytostome small, at the posterior extreimty 
of the peristome near the left border C^topharynx absent 
Prom the left border of the penstome anses a large and broad 
undulatmg membrane which, passing along the posterior side 
of the fossa, extends along the right side of the penstome 
Contractile vacuole smgle, posterior, dorsal Macronucleus 
large, sphencal, situated m the antenor part of the body, with 
a smgle micronucleus Movements uregular, durmg the course 
of which the membrane can be drawn mto the penstome , 
rotation on its long axis, suddenly stoppmg for longer or shorter 
intervals, m the course of which the membrane is extended 
Feeding on orgamc debris and bactena In pond water Not 
common m soils 

Pleuronema is recognizable from the other genera of the 
family chiefly by its larger size and by the possession of 
a semicircular excavation of the penstome m the neighbourhood 
of the cytostome 

103 Pleuronema chrysalis (O F Muller) (Fig 86 ) 

Paramoectum chrysalis^ O F Muller, 1786, p 90, pi xu, figs 16-20 
Paramecium chrysahe, Ehrenberg, 1829, pp 7, 10, 17, 20 , 1630, 
pp 25, 43, 54, 56, 65, 78, pi iv, fig 2 , 1831, p 114 , 1835, 
p 164 , 1838, p 352, pi xxxxx, fig 8 
Pteuronemo crdwao, Dujardin, 1841, pp 474-6, pi vi, fig 1, pi xiv, 
fig 2 

Pleuronema manna, Dujardm, 1841, p 476, pi xiv, fig 3 
Pleuronema chrysalis, Perty, 1852, p 146 , Clapar^de & Lach- 
xnann, 1858-61, pp 274-6, pi xiv, fig 8 , Stem, 1869 d, pp 61, 
62, 73, 77 , 1860a, p 58,--1867, p 169, Fromentel, 1874. 
p 401, pi XXI, fig 10, pi xxu, fig 16 , Kent, 1880—2, p 643, 
pi xxvu, fig 66 

Pleuronema caronata, Kent, 1880-2, p 644, pi xxvu, fig 66 
Pleuronema chrysalie^, Butschli, 1887-9, p 1713, pi ixiv, fig 6 , 
Schewiakoff, 1889, pp 68-60, pi vu, figs 92,93, 1893, pp 63-4, 
1896, pp 356-7, pi v, fig 132, Roux, 1901, p 71, pi iv, 
fig 9 , Hickson, 1903, fig 62 , Minehm, 1912, p 56, fig 27 
-[Pleuronema chrysalis, Ghosh, 1921 a, p 10 
Pleuronema chrysalis, Lepsi, 1926 a, p 54, fig 236 , Calkins, 

1926, p 386, fig 169 Sandon, 1927, p 186, Schoemchen, 

1927, p 216, pi XU, fig 44 , I^eichenow, 1929, pp 178, 1180, 
fig 207^, Kahl, 1930-5, pp 387-8, fig 65, 23 

Small to medium-sized Body irregularly egg-shaped, 
more or less flattened laterally, right margm straight, left 
convex, anteriorly narrowed, rounded at both extremities 
Long and fine ciha m even longitudmal rows over the whole 
cuticular surface, ciha at the postenor end not specially 
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elongated Left border of the peristome deeply excavated 
posteriorly XJnduiatmg membrane narrow anteriorly and 
rapidly widening posteriorly, equal m width to the body when 
fully extended Contractile vacuole smgle, postero-dorsal 
Macronucleus large, spherical, anterior to the middle, with an 
adjacent micronucleus Mostly remains quiet , when dis- 
turbed shows swift, straight locomotion 
Dunenaiona — ^Length 70-120^ 

Remarks — ^Kent considers this species identical with 
Paramecium chrysalis Ehrenberg Kahl remarks that Para- 
mecium chn/salis O F Muller is undoubtedly a tiue Para- 
mecium, and so is Ehrenberg’s form of that name described in 
1831 Ehrenberg later removed it to Pleuronema If 
Paramecium chrysalis of 0 F MuUer and Ehrenburg are not 
to be placed m the genus Pleuronema the correct name of the 
above species would be Pleuronema crassa Dujardm 

The contractile vacuole is stated by Kent to be situated 
anteriorly He also states that the oral fossa is followed by 
a tubular pharyngeal passage In both these characters de 
Boriptions given by other authors differ from Kent Sandon, 
m his description of the genus, says “ undulatmg membrane 
sometimes withdrawn mto pharynx while animal is not 
feedmg , mouth at posterior end of peristome without 
phaiynx ” He probably means that the membrane is with- 
drawn mto the peristome, as there is no pharynx 
Habitat — ^Hay infusions Bjeingal, Calcutta 

104 Pleuronema sp 

^Pleuronema sp , Sandon, 1927, p 186 
Habitat — ^Doubtfully recorded from culture from a soil 
from Bubma, Hmawbi 

105 Pleuronema sp 

■\Pleuronema sp , Chaudiiun, 1929, p 64 
Habitat — ^In sod The locahty is not mdicated m Table IH 
of Chaudhun’s paper 


Genus BALANTIOPHORUS Schewiakoff, 1889 

Balantiophorua, SchewiakofE, 1889, p 64 , 1893, p 66 , 1896, p 365, 
Roux, 1901, p. 76 , Lepsi, 1926 o, p 62 , Schoemchen, 
p 214 , Sandon, 1927, p 187 
Qlaucoma, part, Kahl, 1930-6, p 332 
Espejota, part, Kahl, 1930-6, p 337 
Cyrtolophoms, Kahl, 1930-5, p 353 

Body transparent, elongated egg-shaped, rounded at ^th 
ends , dorsal side more convex than the ventral Ciua 
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fine, often longer at the anterior end Peristome short,. 
nn rtfiTi ftd to the anterior portion of the ventral surface Left, 
posterior and right margms of the peristome with a bag-hke 
undulatmg membrane, which can be withdrawn mto the 
peristome Contractile vacuole posterior Macronucleus ovoid, 
central Locomotion very hvely, with rotation Feeds on 
bacteria 

Remarks — ^Kahl thinks that the genus Balarttiophorvs was 
wrongly established by Schewiakoff for certam species which 
had already been described and placed m the genus Cyrtolo- 
phosis Stokes, 1888 As Stokes’ work is not available to me 
and the generic name Cyrtolophosis is not noted m the * Zoologi- 
cal Record,’ I am retammg BalantiopTwrus as a generic name 

Key to Indian Species 

1 Body elongate and rather narrow Cilia [p 187 

sparsely scattered B elo7igat%i8 Schew , 

2 Body shorter and broader Cilia arranged [p 187 

m longitudinal rows B minutus Schew , 

106 Balantiophorus elongatus Schewiakoff (Fig 87 ) 

Balantiophortis elongatii3,^oh.Qv^iBk.o^, 1893, pp 66— 7, pi iv, fig 50, 
1896, p 368, pi VI, fig 139 , Lepsi, 1926 a, p 61, fig 256 
'\BalanUopliorm elongatus, Sandon, 1927, p 187, pi vi, fig 7 , 
Chaudhuri, 1929, p 60 pi ii, figs 32-3 
Cyrtolophosis elongata, Kahl, 1930-5, p C'iJ:, fig 61, 5 

Very small Shape elongate and rather narrow Ciha 
long, sparsely scattered and not arranged m longitudmal 
rows Peristome short, occupying only the anterior part of 
the ventral surface Contractile vacuole smgle, posterior 
Macronucleus oval, central, with a small micronucleus A 
common soil Cihate 

Dimensions — ^Length 28 - 30 / 1 , width 10 /z 
Habitat — Soils from KIashmtb, ^rmagar , N W F Pro- 
vince, Peshawar , Punjab, Gurdaspur, Jiillundhm, Lahore, 
Ghora Gah , United Provinces, Agra, Benares , Bombay,. 
Dharwar CbntraIi India, Indore , Madras, Kanara , 
Bengaii, Cuttack, Sibpore, Calcutta, Chittagong , Bihar, 
Patna , Assam, Cinnamara (near Jorhat) , Ceyeon, Colombo 

107 Balantiophorus minutus Schewiakoff (Fig 88 ) 

Balantxophorus mtnTUtis,^ Schewiakoff, 1889, pp 64—5, pi vu^ 
figs 99-101 , 1893, p 66, 1896, pp 367-8, pi vi, fig 138, 
Roux, 1901, p 76, pi IV, fig 14 , Lepsi, 1926 a, p 61, fig 265 , 
Schoenichen, 1927, p 214, fig 737 
fBalanitophortts minutus, Sandon, 1927, p 188 , Chaudhuri, 
1929, p 60, pi 11 , figs 17-19 
Cyrtolophosis mucicola, Kahl, 1930-5, p 354, fig 61, 2 

Very small Body ovoid, very narrow m front, broadly 
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rounded posteriorly Cilia short, uniform, arranged m 
distmct longitudmal rows Contractile vacuole postero- 
lateral Macronucleus spherical, central, Tvith a small micro- 
nucleus 

Dimensions — Length 24-28/*, width 9-12/* 

Remavhs — B minutus is shorter and broader than 
B elongatus, and is further distmguished by the ciha bemg 
more numerous and arranged m distmct longitudmal rows 


^'jg 87 Fig 88 





Fig 87 — Balantiophorus clongatus Schew cv, contractile vacuole , 
ek, ectoplasm , cytostome , mecronucleua , n, micro 
nucleus (After Schewiakoff ) 

Fig 88 — Balantt^vhnras minutus ScheTT a, anus , cr, contractile 
varuoie , ck, ectoplasm , m, oytostome , Nj macronucleus , 
n, micronucleus , nK, food vacuole (After Schewiakoff ) 

Habitat — Soils from N W F Province, Peshawar , Pun- 
jab, Lahore, JuUundhur , United Provinces, Dehra Dun , 
Bombay, Dharwar , Madras, Counhatore , Bihar, Patna , 
Bengal, Sibpore, Calcutta, Chittagong 


108 Balantiophorus sp 

'f^alanttophon.is sp , Chaudhuri, 1929, p 54 
Habitat — Soils from Punjab Lahore , Ceylon, Colombo 
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4. Family UROCENTRID^ Claparede & 
Lachmarm, 1858. 

Body cyimdncal or barrel-shaped, "with cilia confined to 
two or three cUiary girdles, with or without a tuft of caudal 
cfiia Cytostome obhquely placed about the middle Cyto- 
pharynx with undulatmg membranes and free cdia Con 
tractile vacuole smgle, termmal Macronucleus horseshoe- 
shaped 

Key to Indian Genera 

1 With three cdiary girdles and a caudal tuft Ubooentbtjm, p 189 

2 With two cihary girdles, snd without a [p 191 

caudal tuft Telotrichidiijm, 


Genus UROCENTRUEI Njtzscli, 1817 

Urocentrum, "Nitzschf 1817, p 4, 1827, p 68, Ehrenbsrg, 1838, 
p 268 , Dujardm, 1841, p 631 , Claparede & Lachmaim, 1858- 
61, p 134 , Stem, 1867, p 161 , Kent, 1880-2, p 641 , Butschh, 
1887-9, p 1711 , Schewiakofi, 1896, p 344 , Roux, 1901, 
p 69 , !&ckBon, 1903, p 403 , Calkins, 1926, p 405 , Lepsi, 
1926 a, p 49, Schoenichen, 1927, p 212, Reichenow, 1929, 
p 105 , Kohl, 1930-5, p 354 

Flexible Body almost cyimdncal, barrel-shaped, roxmded 
antenorly and posteriorly With three cihary girdles, the 
anterior and posterior broad, and a narrow one of shorter 
ciha m the middle , posteriorly a cihary tuft, and a cdiary 
row along the right margm Peristomial furrow narrow, 
narrowmg from the postenor end to the middle of the hodjr, 
where the cytostome is situated Cytostome obhquely placed 
Cytopharynx with a row of longer ciha along its dorsal wall 
Contractde vacuole termmal, with four or eight elongated 
canals Macronuclens horseshoe-shaped Anus postenor 
Locomotion swift, with rotation on its long axis and frequent 
changes of direction 


109 Urocentrum turbo (O F Muller) (Fig 89 ) 

Ccrcarta turhoy O R Muller, 1786, pp 123-4, pi xvui, figs 13-16 
CJroccnirwm /wr6o, Nitzsch, 1817, p 4, 1827, p 68, Ehrenberg, 
1830, p 66 , 1838, p 268, pi xxiv, fig 7 , Dujardin, 1841, 

pp 531-2 , Claparede & Lachraann, 1858-61, pp 134-5 , 
Stem, 1859 d, p 73 , 1867, pp 69, 118, 148 Pritchard, 1861 
p 584, pi X, figs 231, 232 
’\Urocentrum turbo. Carter, 1865, pp 399-402 
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Vrocenirum turbo, Fromentel, 1874, pp 259-60, pi xxiv, figs 5, 
5a, Kent, 1880-2, pp 641-3, pi xxxiu, figs 7-10, Entz^ 
1882, pp 179-89, pi vin, figs 12-14, Butschli, 1887-9, 
pp 1711— 12, pi Ixiv, fig 16, Schewiakoff, 1889, pp 49-54, 
pi vj, figs 76-86, 1893, p 63, 1896, pp 347-8, pi y, fig 130, 
pi VI, fig 165, pi vu, figs 166-8, 186, 190, 205, Koux, 1901, 
p 70, pi IV, fig 7 

Vrocenirum turbo, Gulati, 1925, p 749, pi u, fig 17 
Vrocenirum turbo, Bullmgten, 1925, pp 224, 269 , Lepsi, 1926 a, 
p 66, fig 234, CalkmR, 1926, p 383, fig 168 1 > , Schoeniclien! 
1927, p 213, pi XU, fig 42 
"fUrocentrum turbo, Bhatia & MuUick, 1930, pp 398-9 
Vrocenirum turbo, Kahl, 1930-6, pp 364-5, fig 61, 26 26 a 

Body flexible and unevenly cylindrical, rounded at both 
ends Three cihary girdles the anterior very wide, the 



Fig 89 — Vrocenirum turbo CO F Mull } adZ, adoral zone , a1, alveolar 
layer , ccv, radial canal , cp, pellicle , cr, caudal ciliary 
tuft , cv, contractile vacuole , en, endoplasm , F, furrow , 
HW, postenor cihary girdle , mW, middle ciliaiy girdle , N, 
macronucleus , n, micronucleus , nv, food vacuole , o, 
cytostome , oe, cytopharynx , pe, excretory pore , 
anterior ciliary girdle (After Schewiakoff ) 

posterior less so, and the one round the nuddle narrow and 
consisting of very short ciha Cytostome obhquely placed just 
behmd the middle cihary girdle , a narrow furrow extends 
backwards from it to the hmder end of the body Con- 
tractile '^acuole smgle postenor Macronucleus horseshoe- 
shaped, With two sphencal extremities, placed honzontally 
across the postenor region of the body, with a smgle micro 
nucleus lying about its middle 

Dimenstons — ^Usually 60-~80^, rarely 80-1 lO/i, m length 
Remarls — ^The organisms were found at Srmagar m pond 
Avater overgrown with Lemna They became very abundant 
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in a ]ar containing pond water nchly covered with Lemna 
during the course of two or three days, but a httle later they 
becarae very scarce again Specimens were unusually small, 
varying from 33 /x to GO fjL The body appeared to be divided 
mto two regions by a constriction in the middle The posterior 
region was narrower and provided with a long, flattened and 
flexible caudal appendage, formed of a bundle of cdia , m 
some specimens this appendage was either not present or 
was seen to be curved up over the body The anterior part of 
the body was vacuolated Trichocysts were very abundant 
and distributed all over the body 

Kahl describes m the cytopharynx a stiff ectoplasmic mem- 
brane which divides the funnel mto an anterior portion (with 
two unduJatmg membranes) and a posterior portion (with 
basal cihary field) The contractile vacuole is usually de- 
scribed as possessmg four radiatmg canals, but according to 
Kahl there are eight, reaching the middle of the body 

Habitat — Pond water KIashmer, Srmagar , Punjab, 
Lahore Fresh water Bombay 


Genus TELOTRICHIDIUM Kent, 1880-2 

Telotrichidium Kent, 1880-2,/p 643, Butschb, 1887-9, p 1764, 
Lepsi, 1926 a, p 18 , Kahl, 1930-5, p 663 

Free-swimming, ovate or campanulate, possessmg no caudal 
appendage Cihary girdles two m number Oral aperture 
ventral, immediately behmd the anterior wreath of ciha 
Anal aperture postero-ternunal Contractile vacuole and 
macronucleus conspicuously developed Multiplying by longi- 
tudmal fission 

110 Telotnchidmm matthau Gulati (Fig 90 ) 

Telotrichidntm natthaii^i Gulati, 1925, p 749, pi n, fig 18 
Telotrichidium nathaei^ Kahl, 1930-5, p 663 

Animalcules entirely free-swimmmg, ovate, campanulate 
or subquadrate, with a convex anterior margin and a retractile, 
knob-hke projection protruded asymmetrically on one side of 
the posterior margm Ciha restricted to two girdles, each 
consistmg of a smgle row , posterior girdle hidden from view 
on retraction Cytostome m the middle of the body on the 
ventral side, followed by a ciliated cytopharynx Anus 
situated close to the posterior projection Contractile vacuoles 
one or two, lymg m the neighbourhood of the mouth Macro- 
nucleus horseshoe-shaped Micronucleus oval or rounded. 


* naiiliati is an obvious misprint for matthau 
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near one of the angles of the macrcnucleus Fission always 
longitudinal 

Dimensions — Length 145 fj., width 108//. 

Remarks — Gulati has recorded longitudinal fission and also 
encystment in this species He has also descnbed conjugation 
between individuals of unequal size As pointed out by him, 
the individuals show some resemblance to Vorticellce detached 
from their stalks 

This species differs from the only other previously knoivn 
species of the genus, Teloirichidium cratenforme, m that 
(1) the posterior girdle of cdia runs obhquely almost along the 



y,g 90 — Telotnchidtum matthan Gulati c v, contractile vacuole 

(After Gulati ) 

posterior border, (2) there is no thick antenor annular border, 
and (3) the posterior end is retractile 

Gulati’s observations seem to show that Telotnchidium is 
a vahd genus, whose position is close to Urocenimm The 
true Vorticellae may be supposed to have been derived from 
such Hototnehan forms as Urocenimm and Tehinchidium, and 
these forms were actually placed m the order Peeiteicha by 
Kent, but later workers have shown that them correct position 
is among the Hymenostojiata Kahl is, however, of the 
opinion that the so-called species of Tcloittchidtuvi are Vorti- 
cell® detached from them stalks 

Habitat —Ditch, water m which dry leaves were rottmg 
Punjab, Lahore 
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4 Suborder THIGMOTRIGHA Chatton & Lwoff 

HoiiOTKiCHA in ^hicli the anterior body ciha form a group 
for attaching the organism to the substratum (thigmotactic 
apparatus) They mclude forms at very different levels of 
orgamzation, mcluding on the one hand forms which possess 
a highly orgamzed cytostomial apparatus, and on the other 
forms m which a cytostome is almost or qmte absent, and 
which consequently absorb their food by means of a sucking 
tentacle With the exception of a few species, they all hve 
in the mantle-cavities of various marme or freshwater molluscs, 
where they may be attached by the thigmotactic field of cfiia, 
or may show free locomotion 


Identification Table of Families 


1 (4) Ciliation uniform, m closely situated 

meridional rows , body laterally 
flattened penstome not beginning 
close to the anterior end of the body 

2 (3) Thigmotactic field extendmg over the 

whole of one surface , penstome and 
cytostome well developed commen- 
sals or parasites of molluscs or sea- 
urchins 

3 { 2 ) Thigmotactic field reduced to a small 

part of the left surface , oral funnel 
without distinct penstome , con- 
tractile vacuole opemng into the 
cytostome 

4 (1) Cihation not uniform 

5 (10) Cihary rows distnbuted irregularly on 

both surfaces or in a spiral course, 
or largely or even completely rudi- 
mentary , C3dostome with well- 
dev^eloped penstome, or cytostome 
rudimentary or absent . , 

6 (9) Chiefly entozoic in mussels, less often 

m snaOs and holothunans 

7 (8) Laterally flattened , ciliary rows 

mendional , adoral zone begins near 
the antenor end and wmding to the 
left, extends to the cytostomial 
groove situated near the postenor 
end 

8 (7) Cihary rows mendional or markedly 

spiral , adoral zone spiral, begmnmg 


2 
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Conchophthindaa Kahl, 


[Chatton & Lwofi 
Thigmophryidffi ♦ 

5 


Ancistrumidffi* Issel 
7 


[OTK^ * Kah 
Subfam Akcistrtj- 
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from the anterior end and extending 
to the posterior end 

9 (6) Epizoic on echinoderms Ciliation 
complete Cytostome rudimentary 
or absent 

10 (5) Cihation greatly reduced , with a 

short suckmg tentacle for attach 
ment , cytostome functionless or 
completely absent , multiplication 
by ciliated buds 

11 (12) Adult forms showmg two rows of basal 

granules m furrows, but the cilia 
themselves only rarely visible 
Multiplication by buds which cany 
both the basal groups which develop 
into cilia Nutrition by osmosis 
Completely fixed to the branchial 
lamellsB of mussels 

12 (11) Cilia reduced to a thigmotactic field at 

the anterior end , adoral cilia present 
m addition to an attachmg tentacle, 
or adoral cilia absent and only an 
attachmg and food absorbmg ten 
tacle present Fixed to the gills of 
mussels or to the stalk of Vorticel- 
hds or Suctoria 


[Pickard t 
Subfam BoveritnjE* 
[niN^ * Konig 
Subfam Hemispei 


11 


[Chatton <5L Lw off 
SphenophryidaD* 


HypocomidaB* Butschh 


Pamily CONCHOPHTHIRIDiE Kahl, 1931 

Body laterally flattened, uniformly ciliated, creeping on 
the somewhat concave left surface The right surface shows 
a penstomial groove extending from the ventral border to 
the middle of the body , at the bottom of this lies the oral 
funnel Cytopharynx ciliated Contractile vacuole single, 
central Macronucleus simple or multipartite Commensals 
or parasites of molluscs and sea-urchins 


Genus CONCHOPHTHIRIUS Stem, 1S61 

Conchophtlnrius, Stem, l&Ql,-p 87, 1867, pp 64,336, Engelmann, 

1862, p 379 "I oo^ o 'n 

Conchophthxrus, Kent, 1880-2, p 490, butschh, 188/-g, p 17-0 , 
Calkins, 1926. p 407 , Strand, 1928. p 31 , Eeichenow, 1929. 
p 1177 , Kahl, 1930-5, pp 285-6 

Body laterally flattened, ventral border extended, some- 
what concave m the neighbourhood of the cytostome , 
hordei curved Left side flat or somewhat dish-shaped, 
right surface broad, shghtly convex A depression on the 
ventral side as m Colpo da Cytostome at the bottom ot the 

1- Pickard (1927) has separated the genus Eoteria 

AncistrumidEE and placed it m a new family Bovendro Cheissen 

TKICHA, but this View 18 not accepted by Reichenow (1929), Cheissen 
(1931), Calkins (1933), and Kahl (1934 a) 
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depression, followed by a funnel bent dorsally and provided 
with cilia Cilia on the body fine, thickly set, usually pre- 
senting a tufted or matted aspect Contractile vacuole 
smgle, usually near the middle of the body Macronucleus 
simple or multipartite Commensals on various Lamelli- 
branchiate and Gastropod Mollusca 
Remarks — Raabe (1932) has used Klem’s method to demon- 
strate the silver-hne system in four species of this genus 
The silver-hne system provides a well-defined characteristic 
of the genus and mdicates clear differences between the 
species Kidder (1934:) describes a w ell-integrated neuro- 
motor system It consists of an external fibrillar system, 
demonstrated by Klem’s silver-mtrate method, and an 
mteinal set of fibres, demonstrated after haematoxyhn de- 
stained ivith 10 per cent hydrogen peroxide 


Key to iTidian Species 


1 (3) Penstomial groove opens ventralwards 

between the middle and posterior end 
of the ventral border 

2 Body times as long as broad No 

cytopharynx Contractile vacuole sub 
central Macronucleus posterior, oval 

3 ( 1 ) Penstomial groove opens ventralwards 

at or in front of the middle of the ventral 
border 

4 Left side without depression 

5 ( 6 ) Form very broad Cihated cytopharynx 

very long, extendmg across almost close 
to the dorsal border Contractile 
vacuole near the macronucleus Macro - 
nucleus oval, subcentral 
•6 (5) Form narrow, elongated, with parallel 
sides, 2^ times as long as broad Con- 
tractile vacuole smgle, about J- length 
of the body from the posterior end 
Macronucleus oval, posterior 


2 

[p 197 

C la7nclhdens Ghosh, 


4 

5 


Ip 195 

C cu? tus Engelmann, 


fp 196 

C elongatus Ghosh, 


111 Conchophthirius curtus Engelmann (Fig 92) 

Conchophthwus curiits, Engelmann, 1862, pp 379-81 -nl 
fig 2 , Kent, 1880^2, p 491 pi 

’\GonchophthiTUs curies, Ghosh, 1918, p 133 fie* 2 
ConchophthxTus curtus, Kahl, 1930-5, p 287, fig 47 , 37 


XXXI, 


Body shortly oval, nearly as broad as long, equally rounded 

uattened Penstomial depression somewhat in iront of the 
middle of the ventral border Cytopharynx Ions tubuW 

^ S'*™’™ ™rf»ce dehcatdT stoate lonp?;: 

dmaUy, dotted ttrooghout mtt long, Bre. matted cilia mtli 
a tuft of strong ciha at the posterior end of the right side 


02 
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Contractile vacuole somewliat behind the middle, with sub- 
Bidiary vacuoles surrounding it Macronucleus oval, sub- 
central, with one or two mxcronuclei 

Dtmenaions — ^Length about 120 /Xr 

Remarks — Ghosh mentions that hia specimens differed 
from the description of the species as given by Engelmann m 
the followmg pomts — ^The oval macronucleus is mostly placed 
with its long axis m a hne with the length of the body, the 
contractile vacuole is without accessory vesicles, and the 
cytophar 3 mx is not only directed dorsalwards^ but also curves 
posteriorly at a httle distance behmd the macronucleus 


Fig 91 Fig 92 Fig 93 



Fig 91 — ConchopMhtnits elongatiis Ghosh {After <xhosh ) 
Fig 92 — Conchophthtrtus curium Engelm (After Engelmann ) 
Fig 93 — ConcTiopkthiritis lamdltdens Ghosh (After Ghosh ) 


There is obviously an error m his labell i ng fig 2 as (7 elongatiis 
and fig 4 as C7 curius Those consulting his onginal paper 
should note that what is given as fig 2 is really a figure of 
C curtns, and fig 4 of <7 ekmgatus 

Hahifai — ^In the mantle-chamber of Lamellidens inarginahs 
Bengal, Calcutta 

112 .Conchophthlrius elongatus Ghosh (Fig 91 ) 

■\Conchophthtrua elongatus, Ghoah, 1918, p 132, fig 4 
Conchophthirus elongatus, Kahl, 1930-6, p 288, fig 47, od 

Body elongated, about 2^ times as long as broad, wide 
anteriorly , anterior end rounded, posterior end 
blimtly pointed Dorsal border nearly straight, shghtly conve 
m front and behind and famtly concave m the middle , ^ 

border with a shallow notch ]ust behmd the anterior ^ , 

the length of the body Penstome small, conical, directeu 
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forwards and dorsalwards No cytopharynx Longitudinal 
ciliary striae very marked at the anterior end, less so over the 
rest of the body Contractile vacuole smgle, at the junction 
of the middle and posterior third of the body-length, some- 
times shghtly displaced Macronucleus oval, posterior and 
subtermmal 

Dimensions — Length 50 p, 

Habitat — In the mantle-chamber of Lamelltdens marginalis 
Bengal., Calcutta 


113. Conohophthirms lamelhdens Ghosh (Big 93 ) 

■\Conchophthtrits lamellidens, Ghosh, 1918, p 132, fig 3 
Conchopthtrus lamelhdens, Kahl, lOSQ-o, p 286, fig 47, 36 
‘\Conchopthtru3 lamelhdens, Ray Cha^avarty, 1934 a, p 1 , 
1934 6, pp 663-4 

Body ovate, about li tunes as long as broad, bluntly 
pomted at both ends , dorsal border strongly copvex, ventral 
convex and minutely dentate m the anterior and shghtly 
notched in the posterior half Peristome m the anterior portion 
of the notch, short and tubular, bemg directed forwards and 
dorsalwards Generali}^' a dark granular zone m the endo- 
plasm m the anterior third of the body Longitudinal stn» 
very distinct Contractile vacuole smgle, subcentral Macro- 
nucleus oval or triangular, posterior and subtermmal 

Diimnsions — Length 90 /x 

Remarks — ^Ray and Chakravarty (1934 a) have studied the 
morphology of this CJiate m detail, but their observations 
have not yet been published They (1934 6) also claim to 
have discovered a lunar periodicity m conjugations m this 
Cihate 

Habitat — In the mantle-chamber of Lamelltdens marginalis 
BENGAii, Calcutta 
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5 Suborder APOSTOMEA Chat ton & Lwoff 

Endoparasitic Holotrichaiii which the cj’iostome is reduced 
to a small rosette or quite absent In the family Fcettm- 
gerudae, Avhich includes a number of genera and species, the 
orgamsms slioii a comphcated hfe-history accompanied b}' 
change of hosts At encystment the hehcoidal cihation of 
the vegetative individuals or “ trophonts ” disappears, the 
cilia bemg detacned from the body and remammg m the 
mucous wall of the cyst Later in the enc5>’sted stage the 
cihary bands show a mendional instead of a hehcoidal course 
The encysted mdividual known as the tomont ” undergoes 
a transverse fission vluch is described as hnear pahntomic 
multiphcation, resultmg m the formation of a number of 
free-swimmmg parts called “ tomites ” The tomites acquire 
a cihation differing from the trophont, and later meta- 
morphose into trophonts vuthin a phoretic cyst Thej’’ are 
parasites of Crustacea and Coelenterata In the family 
Opahnopsidoe are included endoparasites of the kidneys and 
liver of Heteropoda and Cephalopoda 


Identification Table oj Families 


1 (2) Asymmetrical forms with the cytostome 

reduced to a small rosette With 
few meridional rows of cilia and 
reduced adoral row Macronuclous 
often branching or like a network 
Micronucleus and contractile vacuole 
near the cytostome Complicated hfe 
history 

a Tomite and trophont with cyto 
stomial rosette , tomont in the cyst 
with meridional rows, with short 
postoral rows m two groups 
h Tomite and trophont "without cyto 
stomial rosette , tomont freely 

motile, with mcompletely distorted 
ciliary rows 

c Only known as trophont in the gastro- 
vascular cavity of a ctenophore 

2 (1) Oval or elongated forms, with ciha m the 

form of helicoid bands , cytostome 
present or absent Macronucleus 
breaks up into chromidia Multi 
plication by buds which remam united 
to form chains Parasites m the kid 
ney or h\ er of Cephalopoda and Heter 
opoda 


[Cliatton 

Fosftingeriidae* 


[Lu off 

[GERtm-^* Chattoix 
Subfam FfETTiN 


[Chatton Lv off 
Subfam PoL^SPiarN ^ 


Subfam Pericab^ o 

• Chatton A 
[Lwoff 


Opslinopsldaa* Hartog 
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6 Suborder A8T0MATA Schewiakoff, 
emend Cepede. 

The Astomata are parasites of various Invertebrate hosts 
and are chiefly found in the Annehds They generally live 
in the ahmentary canal, though some forms are found m the 
body-cavity and in the tissues of vaiious organs 

C6pfede (1910, 1923) recognized as many as eleven famihes, 
only two of which, viz Anoplophryidse and Haptophryidse, 
comprise a large number of forms, the others bemg based on 
a single species m each case The family Anoplophrjndse 
was further subdivided into six subfamilies Rossolimo (1926) 
described a new genus Rad^ophrya and placed it in a seventh 
subfamily of Anoplophryidae Cheissen (1930) gave a new 
classification, and divided Astomata into six famihes, viz , 
Anoplophryidae, Intoshelhnidae, Maupaselhdae, Hophtophryidae, 
Paptophr\ndae, and Chromidimdae The family Anoplo- 
phryidae was divided mto eight and Hophtophryidae mto three 
subfamilies As in C6^de’s classification, the family Anoplo- 
phrjndsB was treated as a lumber-room, and several of the 
subfamilies, based bn a single species, were referred to it 
More recently Heidenreich (1935 a) has further revised this 
classification and divided the group mto only three famihes, 
VIZ , Anoplophryidse, Hophtophryidae and lutoshelhmdae 
He revised the synonymy of man3’' species, and excluded 
from this scheme a large number of msufficientlj'^ characterized 
species 


Identification Table of Families 


1 (2) Skeletal elements completely absent 
Body elongated CiUa m long and 
close rows Macronuclens elongated 
2(1) Skeletal elements present 

3 (4) With an organ of fixation, in the form 

of a girdle with spikes or a disc with 
teeth, at the anterior end of the bod;^ 
Ciha long, arranged spirally or in 
longitudmal rows 

4 (3) With an organ of fixation, consisting of 

a pomted spike, or with a supportmc' 
skeleton, lying m the ecroplasm, or 
partly in the ectoplasm and partly m 
the endoplasm 


[p 200 
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[sin, p 205 
Hoplltophryidse Cheis^ 
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1 Family ANOPLOPHRYID^ Cepede, 1910, 
emend. Cheissen, 1930 ; further emend 
Heidenreich, 1935. 

Body elongated Skeleton completely absent Cilia arranged 
in long and close rows Contractile vacuoles vanable m 
number and position Macronucleus elongated The family 
IS divided mto two subfamibes, as follows — 

1 Without an anterior unciliated cone , 

rounded at both ends, anterior end often [C^pfede, p 200 

broader than the posterior Akopixiphryin.® 

2 With an anterior unciliated cone peculiar [C6p^de 

arrangement of cihary rows Butschuellin.®* 


Subfamily ANOPLOPHRYIN.® C6pMe, 1910 

Body elongate, cylindrical or shghtly flattened, rounded at 
both ends, anterior end often broader Idian the posterior 
It 18 uniformly ciliated, there bemg no antenor uncihated cone 
Reproduction by transverse division, which may lead to the 
separation of chams of buds from the postenor end of the 
body Includes a single genus 


Genus ANOPLOPHRYA Stem, 1860 

Anoplophrya StBuij 1860 a, p 67, Kent, 1880-2, p 563, Butschh, 
1887-9, p 1716, Schewiakoff, 1896, p 379 , C^pfede, 1910, 
p 411, RoRSohmo, 1926 a, pp 471-3, Wenyon, J926, p 
Reichenow, 1929, p 1183 , Choissen, 1930, pp 545-7, 608-9 , 
Kudo, 1931, p 341, Kahl, 1934 o, p 176, Heidenreich 1935 o, 
pp 319-26, 362-3, 387-8 

Endoparasites Pree-swimming, mouthless, body cylmdncal 
or flattened, rounded at both extremities, thickly and uni- 
formly cihate , possessmg no supplementary organs of pre- 
hension Contractile vacuole or vacuoles well developed 
Macronucleus mostly band-hke and axial Occurring as 
parasites withm the intestmal viscera of vanous Invertehrata 


Key to iTtdtan Species 

1 (4) Contractile vacuole smgle 2 

2 (3) Posterior end with a notch Mauio- 

nucleus dub shaped, pointed anteriorly ► A 

3 (2) Postenor end pointed Macronucleus 

band shaped, straight or curved ^ 

4(1) Contractile vacuoles multiple ^ 


[p 204 

vanabtlts Ghosh, 

[son, p 201 
mlosomatts Ander- 
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5(8) Contractile vacuoles scattered irreguleurly 

6 (7) Contractilo vacuoles three Body oval, 

subtruncato posteriorly Macronuclous 
nbbon shaped 

7 (6) Contractile % acuoles four Body cylm- 

drzcal, vnder anteriorly Macronucleue 
nbbon-shaped ^ • 

8 (5) Numerous vacuoles arranged m tn^o rows, 

mostly non contractile 

9 Body elongate, band hke, anterior end 

dilated, posterior tapermg Macro- 
nucleus bond-like 


G 

[p 202 

A Uoydt Ghosh, 

IP 202 

A cf/hndrtca Ghosh, 

9 

[p 203 

A elongata Ghosti, 


114 Anoplophrya sslosomatis Anderson (Fig 94 ) 

*|■-4r2op?pp^rya Anderson, 1889, pp 381-3, pi i, figs 1-6 

Anoplophrya maupastyC^^dBy 1910, pp 411-18, pi xin, figs 47-65 
text-tig 3 

Radtophrya (?) telosomaltSf Heidenreich, 1935 a, pp 366-7 

Body oval, tapermg at both ends, tapermg portion con- 
siderably produced posteriorly, twice as long as broad Surface 

Fig 94 



Fig 95 



Fig 94 — Anoplophrya seloeomatxe Anderson cti, contractile vacuole , 
n, macronucleus (After Anderson ) 

Fig 95 — Anoplophrya Iloydi Ghosh Cilia not shown m the figure 
(After Ghosh ) 

densely ciliated and finely striated m a longitudmal direction 
Contractile vacuole single, central, close to the xnacronucleus 
Maoronucleus axial, band/shaped, extendmg nearly the 
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V hole length of the body, generally straight, sometimes curved 
or S-shaped, coarsely granular 

Multiplication bj' transverse fission in numerous cases 
a second constriction and appearance of fission anterior to 
the first, the segments remainmg attached for some tune and 
the posterior segment breaking off first These compound 
forms are considerably larger, measuring up to 227 ft m length 

Dimensions — Length 62-83/a 

Remarls — ^Heidenreich (1935) regards A maupasi C6p^de 
as a sjmonym of this species, and considers it as doubtfully 
belonging to the genus Radtophrya Rossohmo But ns the 
latter genus is characterized by the possession of radial 
striations arranged m a fan-like manner and a pomted organ 
of fixation, and there is no hint of either of these in the original 
descriptions or figures by Anderson or Cepfede, T am letting 
the species stand m the genus Anoplophrya 

Habitat — In the alimentary canal of the Ohgocha?te 
^losoma chlorosficum Wood-Mason Bengal, Calcutta 

115 Anoplophrya Iloydi Ghosh (Figi 95 ) 

■^Anoplophrya lloydii, Ghosh, 1918, p 129, fig 1 , 1921, p 6 
Anoplovhrya lumbnci, Heidenreich, 1936 a pp 319-323 

Elongately oval, with subtruncate posterior end, curved 
longitudmally, the dorsal side convex and ventral concave 
Ciliary striae close Contractile vacuoles three, on the right 
side Macronucleus irregularly ribbon-shaped, extendmg 
nearly the whole length of the body , micronucleus small, 
spherical, placed by the side of the macronucleus Size not 
stated 

RemarLs — The species is stated by Ghosh to be nearest to 
A striata Duj m manv respects Heidenreich (1935a), how- 
ever, considers A Iloydi as a synonjnn of A lumbnci (Schrank) 
He has revived that name, and refers quite a number of 
species of different authors to it I am, however, lettmg 
Ghosh’s species stand till the organisms have been studied 
again by someone 

Habitat — ^In seminal vesicles of the earthworm, Phcreitnia 
posthuma (L Vaill ) Bengal, Calcutta 


Doubtful Species 

116 Anoplophrya cylindrica Ghosh (Fig 90 ) 

f Anoplophrya cyhndnca, Ghosh, 1922 c, p 284, fig 1 

Body elongated and cyhndncal, about six times as long 
as its transverse diameter , anterior one third of the bod> is 
stouter than the rest Both extremities rounded, the anterior 
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a little wider than the posterior Ectoplasm thm, endoplasm 
finely granular Contractile vacuoles four and irregularly 
arranged Macronucleus elongated, extendmg through almost 
the entire length of the body 

Dimensions — Length about 230 /z. 

RemarLs — ^This form resembles A paranoides Pierantom, 
and differs from other species of the genus m having an 
elongated and cylmdxical body. It differs from A paranoides 



Fig 96 — Anoplophrya cyhndr'ica Ghosh (After Ghosh ) 

m having a rounded posterior end, short cilia, a macronucleus 
without a club-shaped anterior end, in the number of con- 
tractile vacuoles, and in its occurrence m a host belongmg 
to an entirely different phylum 

Habitat — In the mtestinal canal of Vivipara hengalensis 
(the common banded pond-snail) Bengal, Calcutta 


117 Anoplophrya elongata Ghosh (Fig 97 ) 

'^AnopToplirya elongata, Ghosh, 1921 a p 6, fig 1 

Body elongated and band-like, sometimes twisted in the 
posterior region Anterior end slightly dilated and rounded 
Lateral margms nearly parallel to each other Posterior end 
tapermg bluntly to a point Cilia small and uniformly 
arranged m famt longitudmal rows Numerous small vacuoles 
arranged m two longitudmal rows, mostly non- contractile 
Macronucleus flattened and band-like, extending through 
almost the entire length of the body 
Dimeristons — ^Length 1,50 width 30 p. 

Remarks — ^Heidenreich (1935 a) considers both A elongata 
and A varxabilis as lymg outside the family Anoplophryidse 
as they are not sufficiently characterized, and I think the 
same remark can apply to A cyhndrica I am, however, 
includmg the description of these species, as these were 
pnbhshed m journals not easily obtamable, and the forms are 
well worth fresh study 

Habitat — ^In the rectum of small freshwater Gastropods 
Bengal, Calcutta 
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Fjg 97 — Anoplophrya eJongata Ghosh (After Ghosh ) 

118 Anoplophrya variabills Ghosh (Fig 98 ) 

'\AnoplopKrya variabilia^ Ghosh, 1921 a, pp 6-7, fig 2 

Body band-hke, about three to four tunes as long as broad, 
with parallel sides Anterior end rounded, postenor end with 



Fig 98 — Anoplophrya vanabtlis Ghosh (After Ghosh ) 

a minute notch Body uniformly covered with smali ciha 

arranged m famt longitudinal rows Two curved 

<utn sometimes supplemented by long ciha at the notched 
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posterior end Contractile vacuole single, posterior Macro- 
nucleus club-shaped, with the pointed end anterior 
Dimensions — ^Length 84r“174/a 

Habitat — In the intestinal tract of small fieshwater 
Gastropods Bengal, Calcutta 


2 Family HOPLITOPHRYID^ Chiessen, 1930, 
emend Heidenreich, 1935. 

Forms possessmg a skeleton, which forms an organ of 
fixation, consistmg of a pomted spike (sometimes denticulated)- 
or a supportmg skeleton lymg m the ectoplasm, or partly m 
the ectoplasm and partly m the endoplasm 

Heidenreich (1935. a) has combmed the families Hophto- 
phryidae Cheissen and Maupaselhdse (Cepede) Cheissm mto 
one, and divides it mto five subfamihes, viz , Eumonodonto- 
phr 5 TLn 0 e*, Hophtophrymse RadiophrymaB Mesmlelhnas 
and Maupasellmas, of which the last one only is known from 
India so far 


Subfamily MAUPASELLIN^E Cepede^ 1910 

Body elongated Skeleton at the anterior end, consistmg 
of a free, mobile spike, with an ectoplasmic basis and endo- 
plasmic skeletal rods coimected with it 


Genus MAUPASELLA C4pMe, 1910 

Maupasella, C6pfede, 1910, p 408 , Calkins, 1926, p 402 , Wenyon, 
1926, p 1168 , Reichenow, 1929, p 1183 , Kudo, 1931, p 341 

Endoparasites, with an anterior fixation apparatus m the 
form of a comcal process derived firom thickened ectoplasm 
Body with dense ciliation Contractile vacuoles irregularly 
disposed Macronucleus elongated and ribbon-shaped Micro* 
nucleus spmdle-shaped, with its axis parallel to that of“ the 
body 
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il9 Maupasella nova C6pede (Fig) 99 ) 

Maupasella nova^ CepMe, 1910, pp 408-10, figs 29-33 and 
text fig 2 , Keilin, 1920, pp 92-4, pi vi, figs 1-18 , Wenyon, 
1926, p 1168, fig 493, 2, 2 a 
Maupasella nova, Bhatia & Gulati, 1927, pp 100-2 
Maupasella nova, Reichenow, 1929, p 1183 , Kudo, 1931, p 341, 
fig 146/, Heidenreicb, 1 935, pp 345-8 figs 7,8 

Possesses the characters of the genus 

Dimensions — Vanes much in size and form, long specimens 
measurmg 80-130//, by 18-25/x, and short ones only 50-77/i 
by 25-47 /t 

Remarts — ^The general form of the parasite, as stated by 
Cepede, is variable, but two very distinct types can be dis- 
tinguished, viz , ovoidal and elongated The measurements 
of an ovoidal form are length of the body 77 /x, width of 



Fig 99 — Maupasella nova C4p^de a, oval form , 6, elongated form, 
c, an enlarged view of the fixation apparatus (o Of 
after C^pfede , c, after Heidenreich ) 


the body antenorly 25/x, posteriorly 22 /x, length of the 
nucleus 65 /x Such mdividuals are the outcome of trans- 
verse division of the elongated form They are dorso- 
ventrally flattened , broader anteriorly and gradually 
towards the narrower posterior end, which is bluntly rounded 
like the anterior end The anteriorly placed fixation 
apparatus is mobile The whole body is very flexible, ana 
the individuals are sometimes seen to bend themselves into 
a semicircle ,, 

The measurements of an elongated individual are leng 
of the body 130 /x, width of the body 18/x, length of the nucleus 
90/x These are forms that are about to divide transverse y 
The individuals often show a constriction about the middle, 
indicating that fission Avill shortly take place Others, w e 
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do not show such a constriction, are highly flexible and are 
often curved into a ooil The individuals are of nearly uniform 
vndth throughout and look like a piece of flat ribbon rounded 
at both ends The ciha are fine and close-set, and form 
a dense covering over the body , they are disposed m longi- 
tudinal rows The fixation apparatus is triradiate m form 
The radius projecting out of the body anteriorly is shorter than 
the other two , but all are sharply pomted and slightly curved 
There are many contractile vacuoles, disposed irregularly m 
some mdividuals and arranged in tvo rows m others The 
macronucleus is granular m structure and stretches almost 
along the entire length of the body The micronucleus is 
fusiform and hes near the posterior end of the macronucleus 
or sometimes near its middle 

Keihn (1920) found m many specimens obtamed from the 
alimentary canal of Alhlohophora calxginosa Sav , collected 
near Pans, a ribbon-like supplementary chromatic body, but 
no such body was found by Bhatfa and Gulati in parasites 
from the ahmentary canal of PhereUma posthuma (L Vaill ) 
and P hawayana (Rosa) exammed at Lahore 

Heidenreich (1935) has described the structure of the 
fixation apparatus, and shown it as consisting of an ectoplasmic 
spike with which are connected a number of skeletal rods 
lymg m the endoplasm 

Habitat — In the ahmentary canal of Pheretima posthuma 
(L Vaill ) and P havoayami (Rosa) Punjab, Lahore 


Incert^ sedis 

Genus CAUDALINA Madhava Rao, 1928 
Candaltna, Madhava Rao, 1928, p 115 

RemarLs — ^Madhava Rao described the two followmg 
species as new and belongmg to a new genus which he named 
CaudaliTia He has referred this genus to the family Disco- 
phryidac m the suborder Astomata C6pede (1923) changed 
the name of this family to Haptophryidas This family 
includes mtestmal parasites of Turbellaria or Batrachia 
vnth an oval nucleus, a laterally situated, elongated, and 
contractile excretory vessel, and an anterior sucker (except 
m Lachmanella) The two species described by Madhava 
Rao possess none of these characters His forms are not 
mtestmal parasites, the macronucleus is not described as oval, 
the smgle contractile vacuole is not elongated and canal-hke, 
and there is no anterior sucker The forms are so imperfectly 
described that they vnYL have to be re-exammed before their 
correct systematic position can be determined 
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120 Caudalma armata Madhava Rao (Fig 100 ) 

'\Caudahna arinatay Madhava Bao, 1928, p 115, pi in, figs 0 8 

Body elongated, tapenng at either end, broadest at about 
one-third of the length of the body from the postenor end, 
and from this part two arm-like processes anse These 
processes are bent and help m locomotion Cilia throughout 


Fig 100 Fig 101 



Fig 100 — Caudalma artnata Madhava Bao (After Madhava Bao ) 
Fig 101 — Caudalma baugaloreusts Madha\a Bao (After Madhava 
Rao ) 

the margm of the body, and on the outer margm of the food- 
groove (’) No well-defined cytophar 3 mx (^) Contractile 
vacuole single Nuclei two (^) 

Dimensions — ^Length 80^, maximum vidth 20 p. 

^ Habitat — Soil Mysore; Bangalore 


121 Caudalma bangalorensis Madhava Bao (Fig 101 ) 

"^Caudahna bangalorensis y Madhava Rao, 1928, p 115, pi ' 

Body elongated, with the anterior end videned ^ 
pentagonal disc, with a shght neck-hke constriction e 
it, widest in the posterior part and tapenng postenorly 
There are two tapermg arm-hke processes at the posterior 
end which help m locomotion Between these two “ere are 
two more very small processes similar m appear^ce 
m longitudmai rows, elongated and closer round the ^ 
end Contractile vacuole near the anterior en 
nucleus nearly central, with an adjacent micronuc eus 

Dimensions — ^Length 90 /z. 

Habitat — Soil Mysore, Bangalore 
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II Order SPIROTRICHA Butschli, 
emend Kahl 

This order includes all those Cihates which possess a row of 
differentiated aggregates of cilia, knoAvn as the adoral zone of 
membranelles, extending from the anterior end of the body 
to the cytostome The individual membranelles are trans- 
versely placed and are hke httle plates formed by the fusion 
of two to four rows of ciha In this order the adoral zone is 
usually described as wound to the left This is true if the 
oral end of the zone is regarded as the begulmng But as 
the zone does not grow out from the cytostome but rather leads 
to it and plays the physiological r61e of carrymg the food 
to the cytostome in a whirlpool, it would be more reasonable,^ 
accordmg to Reichenow, to regard its aboral end as its com- 
mencement So regarded, the adoral zone may be said to be 
wound to the right, that is, m a clockwise direction 

The order is divided by Reichenow mto five suborders, as 
follows — 

I Heterothioha Stem 
II Oeigoteicha Butschh 
III Entodentomorpha Reichenow 
rV Ctenostomida Lauterbom 
V Hypotricha Stem 


Identification Table of Svborders 


1(8) Mostly possessing free cdia Only excep- 
tionally small groups of cim are present, 
but even then m addition to free cilia 

2 ^3) Body uniformly covered by fine cilia, 

which may be variously reduced Peri- 
stome moderate m extent 

3 (2) Body ciha very much reduced or com- 

pletely absent 

4 (6) Small, laterally flattened, with long ciha 

confined to a few rows or groups, 
especially at the posterior end Pellicle 
covered with armour plates Cytostome 
with a comb hke structure Adoral 
zone limited to 8 membranelles which 
are situated m a groove opening ventral- 
wards 


2 

Heterotricha, p 210 
4 


Ctenoslomida, p 360- 

p 


CIIi 
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5 (4) Body cilia strongly reduced, m some 

completely absent, so that the edoral 
zone only is present Cihary structures 
often modified mto bristles or cim 

6 (7) Body roimd m cross section, with cilia 

greatly reduced or none at all Adoral 
zone forms a nearly complete or quite 
complete rmg aroimd the margin of the 
penstome, which is usually at right 
angles to the long axis of the body 
Fresh water or manne 

7(6) Body oval, often dorso 'v entrally flat- 
tened, usually with posterior spines or 
postero lateral appendages Adoral 
zone forms a nearly complete or com- 
plete rmg around the meirgm of the 
penstome, and there may be an ad- 
ditional mcomplefe or complete ring 
of dorsal membraneUes posterior to 
the adoral zone 

8(1) Body usually flattened dorso-ventraliy, 
bearmg motile organs only on the ven- 
tral surface, where there may be rows of 
cilia, or ciha and cim, or the cim may 
be grouj5ed as frontals, ventrals, anals, 
caudals, etc On© or more undulating 
membranes may be present m the pen 
stome m addition to the adoral zone 
Short, stiff, tactile bristles may be 
present on the dorsal surface 


6 


Oligotricha, p 267 


[p 273 

Entodlnlomorph&j 


Hypotncha, p 361 


Suborder HETEROTRIGUA Stem 

Body IS nnif nrm ly covered 'witli fine cilia, 'which, howev^, 
may be reduced An adoral zone of membraneUes extends 
from the anterior end of the body to the cytostome, and begm- 
mng -with the aboral end is vound, as m other subordem o 
Spiroteicha, to the right Vanous forms are ass^ea y 
the body, accordmg as the penstomial field is at right ang es 
to the long axis of the body or paraUel 'with it 

The Heteroteicha are here arranged m f ^ r 

the classification adopted by Eeichenow and Kahl , 

the ten families, representatives of seven, 

Plagiotomidae, Condylostomidae, Stentondse, ’ 

Bursandse, and Balantidnd^e have been foimd m 

representatives of Metopidse, Eeicheno'welhdae, , ,, 

phond^ have so far been recorded Kahl has 

family Peritromidae also under this order, but, ^ mthis 

with general usage, it vnll be treated under Hypo 

vork 
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Identificaticni Table of Famihes 


1(15) Penstomial surface tmcoLiatod 
5 (9 or 14) Peristome elongate and groove- 
shaped, with the adoral zone running 
from the anterior end to the cyto 
stome near the centre of the body 

3 (6) Penstome with adoral zone runs 

straight backwards on the ventral 
side, and bends round to the right 
shortly m front of the oral funnel 

4 (5) Oral funnel completely absent Cyto 

stome cleft hke, near the adoral 
zone, but usually firmly closed and 
not recogmzable , no undulatmg 
membrane 

5 (4) Oral funnel generally distmct , in the 

typical genera an undulatmg mem- 
brane or a bi senate ciliary row 
extends forwards from the cytostome 
to the right margin of the penstomial 
groove 

6 (3) Penstome does not run straight back- 

wards 

7 (8) Zone of membranelles runs diagonally 

from left to right over the ventral 
surface to the posteriorly situated 
oral funnel, right penstomial margm 
provided with an undulatmg mem- 
brane and row of cilia, body spirally 
twisted 

8 (7) Endoparastic, form oval to bean- 

shaped, ciha along right penstomial 
margm absent 

9 (2) Penstome somewhat triangular, the 

broader field anterior , 

10 (11) Penstome only shghtly sunken, zone 

of membranefles surrounds in a strong 
curve an uncihated penstomial field, 
the right margm provided with an 
imdulating membrane 

11 (10) Penstome usually deeply sunk 

12 (13) Penstome forming a sac like depression 

of the anterior end, which is provided 
with a ventral slit Zone of mem- 
branolles nms m this depression and 
18 contmued mto the bent oral funnel 

13 (12) Penstome forms a cleft, broader an- 

teriorly and extendmg from the 
anterior pole of the body, more or 
less backwards, towards the ventral 
surface Dorsal wall of the pen 
stome provided with an adoral row 
of long cilia Cytostome at the 
bottom of the penstome may be 
followed by a distmct cytopharynx 
Endoparasitic 

14 (2) Body divisible mto three parts, an 

anterior adhesive disc enclosed by 
four ciliary wreaths, a slender neck 


2 


3 


4 


[Kahl 

Relchenowellld© ^ 


[p 212 

Spirostomi^se Kent, 

7 


Metopldas * Kahl 

[p ns 

Plagiotomid© Poche, 
10 


[p 231 

Condylostomidsa Kahl, 
12 


[p 240 

Bursaridse Perty, 


[now, p 244 
Balantidiidse Reiche 


P2 
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carrying an undulating membrane 
but no cilia, and a penstomial disc 
Penstome uncibated, but surroimded 
by spirally wound zone of mem- 
branelles Ectoparasitic on various 
marine animals 

16 (1) Penstomial surface cibated, no xm- 
dulatmg membrane 

16 (17) Peristome drawn out mto two wmgs, 

the zone of membranelles contmued 
along the margm of both , living m 
pseudochitmous test, marme 

17 (16) Penstomial surface at right angles to 

the long axis of the body, or at a 
marked angle with such axis , free 
or m gelatmous tests ^ ^ 


Licnophonilffi* Stevens 
16 


[p 238 

Folliculinidss Dons, 


[p 233 

Stentonds Claus 


1. Family SPIROSTOMID^ Kent, 1881 

Penstome elongate and groove-shaped The adoral zone 
runs straight from the anterior end of the body towards the 
cytostome near the centre of the body, and bends round to the 
right shortly m front of the oral funnel Oral funnel generally 
distmct An undulatmg membrane or a bi-senate cihary 
row extends forwards from the cytostome to the nght margin 
of the penstomial groove 

Key to Indian Genera 

1 Right penstoimnl margm provided with 

an imdulatmg membrane m front of the 

cytostome , body pomted anteriorly Blephaeisma, p 212 

2 No undulatmg membrane m front of the 

cytostome, worm like contractmg m a 

screw-like manner Spirostoimum, p 213 


Genus BLEPHARISMA Perty, 1849 

Bursanay part, Ehrenherg, 1838, p 326 , Dujardm, 1841, p 608 
BlephansniUy Perty, 1849, p 170 , 1852, p 137 , Stem, 1867,. 

p 177 , Kent , 1880-2, p 585 , Butschh, 1887-9, p 1721 , 
Roux, 1901, p 77 , Ehckson, 1903, p 405 , Lepsi, 1926 a, p 65 , 
Calkins, 1926, p 408 , Schoenichen 1927, p 217 , Reichenow, 
1929, p 1186, Kahl, 1930-5, p 442 

Bodily form persistent, almost lanceolate, strongly flattened 
laterally, antenor end pomted, sickle-shaped, and curv^ 
towards the ventral side Dorsal side more bulgmg than the 
ventral side Body ciha long, fine, situated m longituduml 
rows Penstome narrow, extendmg up to the middle of the 
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body and AVidening posteriorly , left margin with well-developed 
adoral zone , right margin ^vlth posteriorly a short undulatmg 
membrane, which is rolled upon itself, and consequently 
appears like a bristle Cytostome at the posterior end of the 
peristome Cytopharynx generally short Ckmtractile vacuole 
smgle, posterior Anus termmal Macronucleus rounded, 
oval, bipartite, or moniliform Locomotion moderately qmck, 
with rotation on its long axis Feedmg on bacteria, fungi, etc 
Colourless or red 

122 Blephansma sp (Fig 102 ) 

Blcphansma sp , Chaudhun, 1929, p 60, pi m, figs 1 & 2 



Fig 102 — Blepliarisma sp (After ChaudKuri ) 
Habitat — ^Lumpy soil Central, Indla, Indore 


Genus SPIROSTOMUM Ehrenberg, 1833 

Ehrenberg, 1833, p 252, 1835, p 165, 1838, p 332, 
Dujardin, 1841, p 514, Clapar5de & l,achmann, 1858-61, p 231, 
Stem, 1867, p 187 , Fromentel, 1874, p 175 , Kent, 1880-2, 
p 586 , Butschb, 1887—9, p 1723 , Koux, 1901, p 79 , Hickson, 
1903, p 405 , Mmchin, 1912, pp 438, 439, 445 , Calkms, 1926, 
p 408 , Lepsj, 1926 a, p 64, Wenyon, 1926, p 1197, 
Schoemchen, 1927, p 219, Reichenow, 1929, p 1185, Kahl, 
1930-5, p 437 

Animalcules free-swunming, very large, highly elastic, 
contractile and flexible , very elongated, cylmdical or some- 
what flattened , anteriorly rounded, posteriorly truncated 
Peristome long, extending down the left side of the ventral 
surface as far as or beyond the middle of the body, widest at 
this pomt and contmued mward as a short fomcular cyto- 
pharynx , adoral ciha hordermg the outer or left-hand side only 
of the penstomial area , no undulating membrane Contractile 
vacuole taking up the whole of the posterior end of the body 
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and continued forwards as a straight canal extending along 
the whole length of the body Macronucleus ovate or monih- 
form Micronuclei numerous Locomotion very active, 
followed by contractions and often by a spiral twisting on 
its long axis Inhabiting fresh water Feeding on algae, 
detritus, etc 

Remarks — ^According to Ann Bishop (1927) there is no 
undulating membrane Accordmg to Kahl (1932) there is 
an undulatmg membrane, composed of two rows of short cilia, 
along the right wall of the peristome postenorlv and extending 
to the bottom of the short oral funnel 


1 


2 


Key to Indian Species 


Body cylindrical, length more than 500 up 
to 4500 Peristome extending at least 
up to the middle of the body Macro 
nucleus rosary shaped 
Bodj^ elongated, spmdle shaped, length 
up to 450 (I Peristome only 1/3 the 
body length Macronucleus oval to 
spmdle shaped t 


[p 214 

S aynbtgtntm Ehrbg , 


[P 217 

S teres Cl A Lachm , 


123 Spirostomum ambiguum Ehrenberg (Fig 103 ) 

Tracliehus ambtguits, Ehrenberg, 1830, p 62 , 1831, p 107 
Holophrya ambigua, Ehrenberg, 1831, p 102 
^wrsaria ambtpj/a, Ehrenberg, 1831, p 132 r, 

Sptrostomum amtnguuTtij Ehrenberg, 1835, p lOy » 

pi ^xxvi, fie 11, Duiardin, 1841, p 514, Claparfede Lach 
maim, 1858^61, p 231, Stem, 1859 d, pp ^2’ t m’ 
86, 88, 90, 95 , 1867, pp 197-208, pi n. figs 10-11, pj » 
figs 2-0 , pi IV, fig 1 , Balbiam, 1860 6, pp ^lom' 

&fs 19-24 f 1861. i l67.pl IX, figs 7-9 
p® 623, pi XXIX, fi^ 297,298, Froraentel. 1874, pp -8^^ 
pi XV figs 1-1 /, Kent, 1880-2, pp 586-7, pi figs 13 ^ 

?4, RoL, 19fo pp 80-81. pi ^ fig 1. Hickson 1903 
p 406 fig 67, Mmchin, 1012, p ^31, fig 180 ,q21 

^Spuostomum ambiguum, Bhatia, 1916. p 183 , Ghosh, 1921, 

S'^rostomum ambiguum. Bishop, 1923, pp 391-4^> ^Le^'*i926 a’ 
1927, pp 147-172. pis xvn-xvui, and 3 figs, bepsi, 
p 69, 305,306. Wenyon, 1926 p S 

1926, p| 420-1, fig Y3a-^. Schoemgen 1927, P 
fig 740 and pi xii, fig 50, Beichenoiv, 1929, p US'x.ng 

"ffSpirostomum ambiguum, Bhatia & d 437. fig 1 

Spirostomum (Trichoda) ambiguum Hahl, 1930-5, p S 

Spirostomum minus, Kahl, 1930—5, p 440, g . 

Body elongate, thread like, from ten to Ijjie 

more as long as broad, nearly or ei^irely rounded, 

anterior and posterior extremities often ^ peristonve 

or the posterior one occasionally truncated Fensinin 
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extending quite to the centre of the body, or even beyond 
this point Contractile vacuole single, taking up the whole 
of the posterior end of the body, and extending forward as 
a straight canal Macronucleus elongated, moniiiform Micro- 
nuclei numerous In pond water among aquatic plants 


Fig 103 



Fig 103 — iSpirostomum ambtguum Ehrbg ct, canal extending forward 
from the vacuole , cu, contractile vacuole , Ny macro- 
nucleus , Na, food-vacuole , Sp, adoral zone (After 
Stem ) 

Fig 104 — Spirostomum teres C3 & jC Lettenng as in the precedmg 
figure (After Stem ) 

Dimensions — ^Length of the extended body 600-800 /x. 
(var minor), 3—4 5 mm (vai major) 

Remarks — ^Fairly commonly found in pond water m which 
aquatic plants are gro\raig The annnalcules, being of snch 
a large size, are easdy visible to the naked eye and appear to 
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be thxead-hke bodies moving about actively The specimens 
sometimes show a spiral twistmg of the body upon their lone 
axis, as figimed by Kent (plate xxix, fig 14) According to 
Koux a smaller form of S ambtguum, jfrom 500-600 u. in len^h 
IS recognized as var minor The penstome is shorter than 
in the typical form, and does not extend beyond the middle 
of the body Specimens found at Lahore have often measured 
more than 600/x, but never exceeded 800ft, and have therefore 
been referred to var minor Kahl (1930-5) considers this 
a mstmct species and describes it as S minus Roux 
The macronucleus is usually moniliform and runs throueh 
the ^eater part of the body The beads are rounded, oval, 
or elongated-oval and tapermg at either end , they are 
usually coMected together by elongate and narrow com- 
missures Each lobe or bead of the nucleus is seen, in 
preparations stamed with iron-hsematoxylm, to contam 
a number of larger granules (macrosomes) which are vacuo 
lated, and a number of smaller granules (microsomes) , these 
mtter are more deeply stained m borax-carmme preparations 
ime mmronuclei are numerous, but usually less m number 
than the lobes of the macronucleus Each micronucleus 
consists of a deeply staining granular mass surrounded by 
a clear non-stainmg halo The micronuclei are not m contact 
mth the lobes ot the macronucleus, but are situated at some 
distance from them 


The form and structure of the macronucleus vary a good 
deal m different specimens In some specimens it is vermi- 
form, resembhng a band, which is twisted in its course 
In some the band is very much shortened, and in still others 
^ere is an approach to the oval nucleus resembhng that of 
o fern In the larger specimens the macronucleus is aJuays 
momliform, and the shape and size of the heads vary a good 
<mal occasionally there are no visible commissures, and 
the lobes of the macronucleus appear to be discrete These 
variations in form of the macronucleus are to be regarded 
as stages m growth There is no correspondence between the 
number of micronuclei and the lobes of the macronucleus 
Bhatia and Mulhck (1930) have made an mterestmg observa- 
tion regarding a correspondence between the form of the 
macronucleus and the length of the penstome m speci- 
mens showmg a band-shaped or vermiform nucleus the 
penstome usually extends to about one-third of the length 
of the body, whereas m specimens with a monihform nucleus 
the peristome reaches the middle of the body or even extends 
beyond it Thus S teres, and the mirOyr and major vaneties 
of S amhigv/wm, form a Series, the structural pecuhanties of 
which are closely paralleled by the stages of growth of the 
individual specimens of S arnbiguum 
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Specimens of S ambigwwni are longer and thicker than 
those of 8 teres, and can be readily recogmzed from the 
latter by the length of the penstome and the form of the 
macronuclens 

Habitat — ^Pond water KASHivnn, Srmagar , Punjab, 
Lahore , Bengal, Calcutta 


124 Spirostomum teres Claparfede & Lachmann (Fig 104 ) 

Uroleptus filum Ehrenh^Tg, lS3Zy -p 133, 1838, p 359, pi xl, 

fig V 

Spirostomum ftlum (*?), Dujardm, 1841, p 515, Clapax^de & Lach- 
mann, p 233 

Spirostomum fere«, Claparede & Lachmann, 1858-^61, p 233, pi xi, 
figs 1, 2 , Balbiam, 1861, p 126, pi ix, figs 1—5 , Kent, 
1880-2, p 586 , Roux, 1901, p 81, pi v, fig 2 , Lepsi, 1026 a, 
p 69, figs 302-4. Kahl. 1926, p 421, fig 3^3 6, 1930-5, 
p 440, fig 72, 7 , Schoenichen, 1927, p 219 , Reichenow, 1929, 
p 1186, fig 1167 b 

'\Spiro8tomum teres, Bhatia & Mulhck, 1930, p 399 

Body elongated, spmdle - shaped, flattened Peristome 
generally extending up to one-third the length of the body 
only , anterior end narrower, posterior end truncated Con- 
tractile vacuole smgle, occupying the whole of the posterior 
end of the body and extending forwards as a long canal 
Macronucleus oval to spmdle-shaped, central 
DimensKms — ^Length 150-450 p, 

Remarks -Specimens were found m pond water, overgrown 
with Lemrui and other aquatic plants, at Srmagar The 
penstomial groove extends only up to about one-third of the 
length of the body The macronucleus is oval Sometimes 
there are two oval macronuclei lymg m the centre, closely 
to each other each of these contams a large 
number of rounded microsomes 
Habitat — Pond water Kashmie, Srmagar 


125 Spirostomum sp 

•\Spirostomum sp , Ghaudhun, 1929, p 64, pi u, fig 25 

Habitat — Soil Central Lndia, Indore , Madras , Hydera- 
bad , Uniter Provinces, Agra 
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2. Family PLAGIOTOMIDiE Poche, 1913, 
emend. Kahl. 

¥01711 of the body oval or bean-shaped Peristome does not 
run straight backwards Cilia along the right penstoraial 
margm absent Endoparasitic 


Genus NYCTOTHERUS Leidy, 1849 

Nyctotherus, Leidy, 1849, p 233 , 1860, p 168 , 1853, p 241 , 
Stem, 1867, p 336 , Kent, 1880-2, p 570 , Butschli, 1887-9, 
p 1721 , Hickson, 1903, p 406 , Mmchin, 1912 pp 439, 440, 
447 , Hegner «fe Taliaferro, 1024, pp 433—6 , Calkins, 1026, 
p 408, Lepsi, 1026 a, p 66, Wenvon, 1026 p 1198, Bhatia & 
Gulati, 1927, p 112 , Grass6, 1928 p 55 , Ivnowlos, 1928, 
p 623, Reichenow, 1929, p 1186, Thomson & Robertson 
1029, pp 274-5 

Body flattened, oval or kidney-shaped, a notch or concavity 
occurring near the middle of the right side , the dorsal side is 
strongly convex, the ventral bent mwards in the middle , 
peristome commencmg a little behmd the anterior extremit}’^ 
and continued m a cleft-like manner on the ventral side to 
the centre of the body The body is covered with cilia, and 
in front of the notch there is an adoral zone of ciha on the 
peristome that leads to the cytostome, an opeiung situated in 
the notch The c 3 rtostome is continued into a long curved 
cytopharynx, on the anterior wall of which is a row of parallel 
plates of fused ciha This row of plates extends in the adoral 
region nearly as far as the anterior end of the body At the 
hmder end of the body is the anus, continuous with a short 
uncihated anal tube Contractile vacuole single, openmg 
into the upper end of the anal tube An oval macronucleus, 
vuth a micronucleus lying close to it, is situated m front of the 
cytopharynx In some species the macronucleus is provided 
with a caryophore, or nuclear stalk Occurrmg as parasites 
within the mtestme of Amphibia and of various groups of 
Invertebrata 

Remarks — Grassd (1928) has spht the genus accordmg ^ 
the presence or absence of the caryophore or nuclear stalk 
(Aufhangeapparates) mto the subgenera Nyctotherus s str 
and Nyctotheroides , to the latter would belong the swcies 
occurrmg m Amphibia and N Upula This sphttmg of the 
genus IS not followed m this work 
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1 (7) 

2 (5) 

3 (4) 

4 (3) 

6 (2) 

6 


7 ( 1 ) 
S(ll) 
D(10) 

10 (9) 


11 ( 8 ) 

12 (15) 
13(14) 


14(13) 


16 (12) 
16 


Key to Indian Species ^ 


Cytopharynx transversely or obliquely 
directed and reaching the middle 
Body ovoid 

Body broadly egg shaped Macro - 
nucleus egg shaped Length very 
variable, 70—360 /x 

Body ovoid Cytopharynx slightly 
cuirved Macronucleus ovoid or slight- 
ly horse^oe-shaped Length 60-70/i 
Body reniform 

Cytopharynx curved in a semicircle, 
with a diverticulum at its junction 
with the cytostome Macronucleus 
remform or horseshoe shaped Length 
120-170 ft 

Cytopharynx reaching beyond the 
middle of the body 

Cytopharynx shorter than the trans- 
verse diameter of the body 
Cytopharynx shghtly cun’^ed, with the 
concavity directed forwards Body 
elongated Macronucleus elongately 
oval Length 170 ^ 

Cytopharynx broadly curved pos 
tenorly Body kidney - shaped 
Length 160-180 /x (Bezz ) or 71-111 ft 
(Stem) Breadth of the body- 
length Macronucleus kidney shaped 
Cytopharynx nearly equal to or longer 
than the transverse diameter of the 
body 

Cytopharynx nearly equal to the trans- 
verse diameter of the body 
Cytopharynx with a bow directed 
ventralward, and with its tip directed 
forward 

a Body kidney shaped, 660 ft by 
460 ft Macronucleus fiattehed 
lengthwise 

b Body ovoid, 130-230 ft by 80- 
145 ft^ Cytopharynx forming a 
sharp angle with the penstome 
Macronucleus a triangular mass 
Cytopharynx extending obliquely back- 
ward, reachmg about ^ of the length 
of the body from the posterior end 
Body kidney-shaped Macronucleus 
large and ovoid Length 92 ft 
Cytopharynx longer than the trans- 
verse diameter of the body 
Cytopharynx spirally rolled Macro 
nucleus irregular shaped Body egg- 
shaped, 350 ft by 220 ft 


2 

3 


N Qvalxs Leidy, p 226. 

[p 229. 

N iermiiis Dobell, 

6 


[p 228 

N j)apxllatus Dobell, 

8 

9 


N Arcwpt Ghosh, p 221. 


[p 220* 

N corc?t/or?7u« (Ehrbg ),. 


12 

13 


[p 224. 

N magnus Bezz , 


[p 225. 

\hanca Do Mello, 

N rnagnite v mala 


[Gulati, p 229 
N remformts Bhatia 

16 


[Bezz , p 222. 
N macropharyngeus 


* A key to all the species of the genus known up to 1926 and the 
list of hosts are given hy Bhatia & Gulati (1927) 
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126 Nyctotherus cordiformis (Ehrenberg) Stem (Pig 105 ) 

Bursaria cordifarrms, Ehrenberg, 1838, p 328, pi xxxv, fig vi, 
1-4, Stem, 1854, pp 42, 183, 1856, p 36 
Plaqxotoma cordiformis, Clapar5de & Lachinann, 1858-61, p 236, 
pi XI, figs 8, 9 , Stem, 1859 d, pp 78, 81, 84, 85, 90 
yyciotlierxis cordxjorrmsy Stem, 1867, pp 338-44, pi x\, figs 1-10, 
Kent, 1880-2, p 580, pi xxix, fig 4, Bezzenbcrger, 1904, 
p 149 , Mmchin, 1912, pp 10, 444, figs 9, 186 r 
\Nyctothcru6 cordtforrms, Ghosh, 1921 a, p 10 
Nyciotherus cordtformia^ Hegner & Taliaferro, 1924, p 434, 
fig 169 , Wenyon, 1926, p 1199, fig 511 
’\Nyctothertt8 cordtformts, Bhatm & Gulati, 1927, p 115 
yyctothermdes cordtfarmxa, Grass4, 1928, pp ‘iS-GS , Knowles, 
1928, p 623, figs 36,132, Reichenotv, 1929, p 1187, Thomson 
& Bobertson, 1929, fig 182 

^Nyctotherus cordtformis, De Mello, 1932, pp 100-1, 111 113-14, 
116, 124, pis XU, fig 1, XIV, fig 1 

Body bean- or kidney-shaped, somewhat pomted antenorly, 
much compressed, the breadth equal to two-thirds or three 
quarters of the total length Cytopharynx reaching beyond 
the middle of the body, shorter than the transverse diameter 
of the body, broadly curved, wuth opemng hehmd Contractile 
vacuole smgle, postero-termmal, with anal aperture close to it 
Macronucleus kidney-shaped, Avith a minute centrall3« attached 
micronucleus 



Dimemions —Length usually between 80-220/a Cyst ovoid, 
80-90 u m length, containmg a smgle mdividual 

iUenmr/te— Bezzenherger (1904) m his identification table 
gives 100-180 it as the length for this species ^d the witttn 
as two-thirds to three-quarters of the length The specimens 
found at Lahore were considerably smaller, and measor 
95/1 by 75/1 these dimensions, however, 
limits of those given by Stem (1867) De Mello 
length as minimum 88 /i, maximum 325 u, and usually w 
100-220/1, in specimens from Bufo melanoshcius, an - 
mum 45/1, maximum 150 /i, usually between 80-1 /i. 
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specimens from Rana malabanca The cvtopharvnx was 
nearly straight, shorter than the transverse diameter of the 
body, and bendmg only shghtly at its inner end Grasse 
(1928) referred thas species to the subgenus Nyctotlier aides, and 
observed anisogamous conjugation in this species 

Habitat — ^Intestme and cloaca of Bnfo melanoshctus Schneid 
Punjab, Lahore , Bengal, Calcutta , Nova Goa Intestine 
of Rana tignna Daud , R malabanca Tsch , R limnocharis 
Wiegm Nova Goa 

127 Nyctotherus kempi Ghosh (Fig 106 ) 

•^Nyctotherus kempt ^ Ghosh, 1921 a, pp 10~11, fig 11 
Nvctotherxis kempt, Bhatia & Gulati, 1927 p 177 , Keichenow 
1929, p 1187 

Body elongate, about thrice as long as broad, much flattened 
dorso-ventrally, specially in the interior half, highly flexible 



Fig 106 — Nyctotherus kempt Ghot»li (After Ghosh ) 

Anterior end tapermg to a pouit, posterior end rounded 
Left side convex Bight side more or less straight, sometimes 
with a shallow notch m the posterior region Penstome 
Imear, along the right side and extendmg beyond the middle 
of the body Cytopharynx about half the diameter of the 
body* ILrongitudmal cihary hues distmct and close to one 
other, all convergmg in front to the anterior beak Endo- 
plasm clear m the anterior third of the body and on the left 
side, coarsely granular m remainmg portion CJontractile 
vacuole smgle, small, at the postenor end of the body 
Macronucleus elongately oval, m front of the middle Micro- 
nucleus adjacent 

Dimensions — ^Length 170fi, width 84/4 
Remarhs — The body is so highly flexible that the anterior 
half is sometimes doubled over the postenor portion 
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Dr H N Bay, who has re-examined the form, has informed 
me in a personal communication that Ghosh’s description 
of the species needs correction m certam respects Accordmg 
to him the anterior end of the body is rounded and only shghtly 
narrower than the posterior end , the peristome extends mto 
the posterior third of the body , the cytopharynx is more 
than half the diameter of the body and is directed back- 
ivairds the macronucleus is broadly elliptical, and placed 
obliquely about the middle of the body , and the micro 
nucleus is placed at the posterior end of the macronucleus 
Habitat — ^Bectum of Pila {Ampullaria) globosa (Swamson) 
Bengal, Calcutta 


128 Kyctotherus macropharyngeus Bezzenberger (Fig 107 ) 


■^Nyctotherus macropJiaryngeua Be/zenberger, 1904, pp 141 4, 
figs 1-3 , Dobell, 1910, p 75 , Ghosh, 1921 a, p 10 
NyctotJicrua macropliaryngcus, Hegner & Taix-aferro, 1924, p 435, 
Wonyon, 1920, pp 1199-1200 

’^Nyctotherus macropharyngeiw, Bhatia & Gulati, 1927, pp 114-15 
Nyctotheroidcs macropharyngeus, Grasse, 1928, pp 56 68 
•fNyctothenis macropharyngeus De Mello, 1932, pp 109-11,110-17, 
118, 124. pi xiii, fig 9 Gulati, 1933, pp 367-9, 2 te\t figs 


Body egg-shaped, pomted anteriorly , length of the body 
about one and a half times the width Cytopharynx reachmg 
beyond the middle of the body, substantially longer than the 
transverse diameter of the body, spirally coiled Contractile 
vacuole single or 2 to 3, posterior Macronucleus irregularly 
shaped, with micronucleus above it or close to it 

Dimensions — ^Length, minimum 140^1, maximum 360p , 
macronucleus 60— lOOp. m length by 38— 50/i m width in 
specimens from R tignna , length, muumum 90^, maximum 
380 p, usually between 80-335/x, m specimens from R hmno- 


charts 

Remarks body is sometimes oval, highly convex 
along one margin The posterior part of the hody is distoctJy 
thickdp than the anterior part, and at the anterior end a tli^er 
portion appears to pro]ect like a frill The dorsal surface 
of the body is convex, and the ventral flattened or somew a 
concave An mdividual appears to be composed of two 
oval flaps placed over one another, with one of 
at the anterior end The peristome commences a httle behmd 
the anterior end and is contmued on the centra si e 
centre of the body and there is bent nf the 

Avelhdeveloped cytopharynx Only the left 
peristome is provided with specially strong 
which are continuous with the ciha fhpnosfcenor 

The cytopharynx is a large funnel-shaped u , P 
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portion of which is coiled upon itself m 2 or 2i spiral turns 
The anterior wall of the cytopharynx is throughout provided 
with specially strong cilia 

The cytoplasm is clearly marked off into cortical and 
medullary portions The ectoplasm is narrow, and the basal 
granules of the ciha are large and very compactly arranged 
The whole surface of the body is covered with short fine ciha 
arranged m oblique Imes, which are very close to each other 
The contractile vacuole is very slow m its pulsations and 
empties itself through the anal opening The anal tube 
does not appear to be always present 

The endoplasm is coarsely granular The macronucleus 
and the micronucleus are situated in the anterior half of the 



Fig 107 — Nyctotherus macropharyngeus Bezz (After de Mello ) 


body The form of the macrormcleus vanes a good deal, 
bemg pentagonal, like a trapezium, oval, or cone-shaped, 
"With the apex of the cone directed to one side It shows 
a finely granular structure vuth one or more karyosomes 
The micronudeus js usually placed over the macronucleus, 
but less frequently hes close beside it Mitochondria are 
seen as small sphencal particles scattered about m the cyto- 
plasm The specimens found at Lahore were smaller in size 
than those descnbed by Bezzenberger an average specimen 
measured 207 yx m length and 142 /i m mdth, the macronucleus 
bemg 40 yx in length by 39 yx in width 


224 


CILIOPHORA 


Gulati (1933) has described transverse binary fission and 
isomorphic conjugation m this species 

Habitat — Cloaca of Rana hgnna Baud Bengal, Calcutta , 

Bombay , Ceylon, Colombo Cloaca of B hgnna Baud 
R cyanopMyctis Schneid , and R hexadactyla Lesson Punjab, 
Lahore Intestine of R hgnna Baud , R hmnochans Wiegm , 
and R cyanopJilychs Schneid Nova Goa 


129 Nyctotherus magnus Bezzenberger (Fig 108 ) 

'fNycMheruH magnus , Bezzenberger 1904, pp 145-8, figs 5-8 
Nyctotherus magtnts Hefner & Taliaferro, 1924, p 435 , Wenyon 
1926, p 1199 

Body flattened, kidney- shaped, vnth the posterior end only 
slightly thicker than the anterior, possessing a semi-lunar 



Fig 108 — Nyctotherus magnus Bezz (After Bezzenberger ) 

frili-Iike extension at the anterior end Cilia short and 
fine, arranged m rows and arising from large basal grannies 
Cytopharynx funnel-shaped, approximately as long as the 
transverse diameter of the animal, descnbmg a bow mtn the 
opening directed ventraln^ards, and the end inflected fOTwarcl 
The entire left margin of the peristome and the cjdophapmx 
bear membranelles The right penstomial boraer bears 
ciha which are longer than the body ciha Contrac i e 
vacuole single, situated m the posterior part of the body an 
emptying itself into a sht-like anal tube Macronuc eus 
strongly flattened in its long direction, and lymg in on 
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of the cytopharynx Micronucleus hes against the concave 
surface of the macronucleus 
Dimensions — ^Length 660 /u., width 460 /x 
Habitat — Cloaca of Rana hexadactyla Lesson Asia (exact 
locality not cited by Bezzenberger) 

130 Nyctotherus magnus var malabanca de Mello (Fig 109 ) 

fNyctothertis magnwv&r malabarica, de Mello, 1932, pp 111, 112, 
124, pi xm, figs 10, 11 

Body ovoid, ivith the anterior pole shghtly narrower and more 
pomted than the posterior pole, which is wider and regularly 
rounded Peristome wide, commencmg a httle to one side of 
the antenor pole, regularly rounded anteriorly, and with its 
mternal margm parallel to the external border of the body, 
makmg with the cytopharynx a sharp angle Cytopharynx 



Fig 109 — Nyclotherus magnus v malabarica de Mello (After de Mello ) 

extendmg beyond the middle of the body, as long as the 
transverse diameter of the body, fissure-hke, describmg 
a regular curve with its opemng directed ventralward^ 
Cuticle marked by transverse smuous stnations Contractile 
vacuole single, connected with the anal groove Macro- 
nucleus irregularly ovoid, generally presentmg the form of 
a triangular mass, with its wide base directed towards the 
antenor border of the cytopharynx Micronucleus an oval 
mass lodged in the parenchyma of the macronucleus 
Dimensions — ^Length, minimum 130^, maximum 230;x, 
average 150-155 /x, width, minimum 80yx, maximum 145m 
average 110/z , macronucleus 45 by 30/x ’ 

Habitat — Intestme of Rana iigrina Baud Nova Goa 

GIL Q 
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131 Nyctotherus ovalis Leidy (Fig 110, A & B, 111 ) 

Nyctothenis otahs, Leidy, 1849, p 233 , 1850 a, p 100 
Plagiotoma ll<ittaTUfnf Clapar^de & Lachmann, 1858-61, p 240 
Bursaria blattarumy Stem, 1864, p 42 
Plagiotoma blattarumy Stem, 1859 d, pp 78, 81, 84, 85, 90 
iV'yc^oe/ierufi ovalis, Stem, 1867, pp 344r“7, pi xv, figs 11-16, Kent,. 
1880-2, p 580, Butschh, 1887-9, pi Ixvi, fig 6, Bezzen 
berger, 1904, p 149 

'\Nyotoiheru8 ovalta, Ghosh, 1921 a, p 10 

_Nyctolkerzis ovaliSy Wenyon, 1926, p 1200, Lepsi, 1926 a, p 67, 
fig 272, Calkins, 1926, p 145, fig 74, 

^Nyotoiherus ovalis y Bhatia & Gulati, 1927, p 116 , de Mello, 
Carvalho & Gaitond6, 1934, pp 249-57, figs 1-5 

Body broadly egg-shaped, often scarcely longer than broad, 
the anterior extremity rounded Body divided mto two parts 

A 



Fig 1 10 — Plyciothtrus otalis Leidy az , adoral zone , cv , con 
tractile vacuole , cc , ectoplasm , en , endopl^n » V f 
granular iiold , n , macronuclens , nl , pellicle B iVyc o 
therus waits Leidy , cyst , c , cyst waU , n , 
nucleus , LJ , granular field (From Butschli, after Stem ) 

by a caryophore diaphragm, one anterior, smaller, transpamnt 
and of finely alveolar structure, the other posterior, imra- 
nuclear, occupymg more or less two-thirds of the length o 
the body, formed of large alveoli, and contammg numerous 
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inclusions and foreign bodies Cytopharynx not reac^g 
beyond the middle of the body, transverse m d^eetioi^ 
extendms sbghtly beyond the posterior opening of the bovr 
and reachmg up to the middle Contractile vacuole single, 
subtermmal Macronucleus egg-shaped, curved 

Dimemi(ms — ^Length very vanable, from 70 to JdO/a 
Remarks — Grass6 (1928) recognized m this species a caryo- 
phore or suspensor of the macronucleus, composed separate 
fibrils conneetmg the macronucleus with the body-wall, 
and restricted the name Nyctothenis to a subgenus that mcludes 
those species m which this structure is found More recently 
iVoilano de Mello and others (1934) have descnbed m detail 



Fig 111 — Morphological types of Nyctothenis omlia Leidy (After 
de Mello, Carvalho and Gaitondo ) 


the structure of this earyophore diaphragm with its frontal 
lamma, as well as of the neuromotor apparatus attached as 
an appendix to the cytopharynx, and the fibnUae m the lumen 
of the cytopharynx They recogmze three morphological 
types among the different specimens of this species (fig 111) 
(A) those with micronucleus separate from macronucleus, and 
anal groove simple , (B) those with micronucleus embedded m 
the mass of the macronucleus, anal groove with one border pro- 
truded mto a nipple-hke pomt , and (C) a transitional type 
with nuclear apparatus as m (A) and anal groove as m (B) 
Habitat — ^Mid-gut and hmd-gut of I^eriplamta amencana 
Punjab, Lahore , Nova Goa , Bengae, Calcutta 

q2 
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132 Nyctotherus papiUatas Dobell (Fjg 112 ) 

'\N^ctoi7ients papiUatus^ DobeU, 1910, p 76 
Nyctoth^is papxUatuSy Wenyon, 1926, p 1200 , Bhatia & Giilati 
1927, p 117 

^Nyctotherus paptllatus, de Mello, 1930, pp 951-2, 1931 a 

p 1184, 19316, pp 1440-1, 1932, pi xu, fig 2 

Body reniform Cytopbaxynx extends to the median line, 
is sharply curved into an almost perfect semicucle, and has 
a weU-marked spiral twist Anus opens just dorsaUy to 
a well-marked papiUa at the extreme posterior end of the 
animal CJontractile vacuole smgie, close to the anus Macro- 
nucleus anterior, reniform or horseshoe-shaped, with the ends 


Fig 112 Fig 113 



Fig 112 — Nyctotherus papillcttus Dobell (After de Mello ) 

Fig 113 — Nyctotherms rentformts Bh & G (After Bhatia & Gulati ) 


directed ventrally, so that it appears ovoid when seen from 
the side Micronncleus not always seen, but sometimes 
visible lying on the macronucleus 

DimeTistons — ^Length 120—300 /jt 

BemarLs — A curious httle diverticulum of the cytopharynx, 
situated at the point of its junction with the mouth, is nearly 
always present , it passes dorso-postenorly for a veiy short 
distance De Mello has always found it m his specunens 
from Nova Goa The measurements of the form vary a good 
deal Dobell found that specunens from Bufo melanosttcivs 
measured ca 120 /x m length, whilst those from Bhacopnortts 
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maciilatus were distinctly larger, attaining a length of 170/u. 
De Mello has found that his specimens from Nova Goa have 
much larger dimensions than those given for specimens 
from Ceylon, the smallest measuring 140 p, by 90 p. and the 
largest 300p by 150p, mostty 160-200p m length and 90- 
150p m width The dimensions of the macronucleus m his 
specimens were maximum 100 p 20-25 p, mimmum 50 p 
by 20-30 p 

Habitat — Rectum of Bufo melanosiictus Schneid , Rhaco- 
pJiorus maculatus (Gunther) Ceylon, Perademya Intestine 
of Rhacophoi'us macidatus (Gunther) Nova Goa 


133 Nyctotherus reniformis Bhatia & Gulati (Fig 113 ) 
’\Nyctothenis reinformiSy Bhatia Gulati, 1927, pp 115-16, fig 12 

Body remform , length about 1^ times the width Cyto- 
pharynx extendmg obliquely backwards, reachmg to about 
one-fifth of the length of the body ftom the posterior end 
Contractile vacuole smgle, posterior Macronucleus large 
and ovoidal, with a prominent inicronucleus close to its pomted 
end 

Dimensions — Length 92 /x 

Remarls — ^The cytoplasm is clearly marked mto cortical 
and medullary regions The cortical region forms a. narrow 
zone round the medullary region, which is alveolar The cdia 
are fine and close-set On the surface of the body the cihs 
are arranged in obhque rows, runmng somewhat parallel 
to the cytopharynx The macronucleus is a large oval mass 
situated in the anterior half of the body, with its narrow 
pointed end directed towards one side The micronucleus 
IS a fairly big roimded structure l 3 ang close to the pomted 
end of the macronuclcus The dimensions of an average 
specimen are 92/x. by 60/i. , macronucleus, 35/jt- by 17 fx 

Habitat — Rectum of Bufo macrotis Bouleng Punjab, 
Sialkot 


134 Nyctotherus termitis Dobell (Fig 114 ) 

'\Nyctotherits iermtiis, Dobell, 1910, p 81, fig 21 
N yctotheriis tcrmilis Wenyon, 1926, p 1200 , Bhatia & Gulati, 
1927 p 117 , de Mello, Carvalho & Gaitondo, 1934, p 250 

Body roughly ovoid, with a more or less strongl5’' marked 
constriction at the level of the macronucleus, and another 
similar constriction half-way between this and the extreme 
anterior end Cytopharynx situated near the middle, running 
in obliqiielv, with a very slight curvature, not extendmg 
more than half-vay across the animal Anus posterior, well 
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marked though narrow Contractile vacuole smgle, near the 
anus on the ventral side Macronucleus ovoid or slightly 
horseshoe- shaped Micronucleus seen sometimes, m close con- 
tact with the macronucleus Caryophore diaphragm present 
Dimensions — ^Length 60-70 p,, maximum width rather 
more than 40 fj. 

Remarks — ^This species in general structure closely resembles 
N ovalis of the common cockroach As remarked by Dobell, 



Fig 114 — Nyctothcius termtiisT)db€& (After Dobell ) 

it IS a st rikin g fact that the white ants should harbour a 
Nyctotherus so closely resemblmg that of the cockroach, 
when it IS remembered that the Tnchonymphids are also 
confined to these two hosts 

As remarked by Froilano de Mello and others (1934), the 
caryophore diaphragm is shown in Dobell’s figure of this 
species 

Habitat — ^In the alimentary canal of Gahiermes militans 
Ceylon 
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3. Family CONDYLOSTOMID^ Kahl, 1927. 

Penstome somewhat triangular, broader anteriorly, only 
shghtly sunken Adoral zone runs m a strong curve sur- 
roundmg an uncihated penstomial field The right margm 
of the penstome is provided with an imdulatmg membrane 


Genus KONDYLIOSTOMA Bory, 1824 

Kondyhostoma, part, Bory, 1824, p 139 
Condylostoma, Ehrenberg, 1838, pp 308, 311, 314 
Ko?mylo'itomaf Dujardin, 1841, p 516 
Condyloatoina, Agassiz, 1846, p 96 
Kondylostoma^ Claparede & Lachmeinn, 1858-61, p 243 
Co7idyIostof?ta, Stem, 1867, )p 171, Kent, 1880-2, p 584, Butsclih, 
1887-9, p 1725 , Roux, 1901, p 81 , Hickson, 1903, pp 405, 
406 , Calkins, 1926, p 408 , Lepsl, 1926 a, p 66 Schoemchen, 
1927, p 220 , Sandon, 1927, p 190 , Reichenow, 1929, p 1188 , 
Kahl, 1930-5, p 452 

Body ovate or elongate and almost cylindrical, changeable 
in form, shghtty flattened, obhquely truncate anteriorly 
Penstome restricted to the antenor extremity of the body, 
harp shaped containing withm an adoral ciliary spiral and 
a large flap-hke undulating membrane Ciha on the ventral 
side somewhat larger and more sparse than qn the dorsal side 
Contractile vacuole single or m^tiple, sometimes associated 
with elongate canal-hke extensions Anal aperture postero- 
termmal Macronucleus elongate, momliform 

Salt and fiiresh water Feeding on unicellular algse, detntus, 
etc 


135 Kondyhostoma patens (Muller) Bujardm (Fig 115 ) 

Trichoda patens, Muller, 1786, p 181, pi xxvi, figs 1—2 

Uroleptits {"*) patens, ^hrenherg, 1828, p « 

Ko 7 idylostoma patens, Dujardin, 1841, p 516, xu, fig 2, 
Claparede & liachmaim, 1858-ol, p 244, pi xu, fig 3 

KondylostJoma patulum Claparede & Lachmann, 1858-61, p 246, 

Condylostoma patens. Stem, 1859 d, pp 72, 73, 78, 95 , 1867, 

pp 173-7, pi 1, figs 1-4 Kent. 1880-2, p 584, pi 
fie 12, Butschli, 1887-9, pi Isyu, fig 4, Lopsi, 1926 o, p 70, 
he 315, Sandon, 1927, p 190 
rCondylostoma patens, Madha\ a Kso> 1828, p 115 

Condylostoma (Triehoda) patens, Kahl, 1930-6, p 453, fig 75, 1 


Body highly elastic, elongate elhptical, nearly cylindrical, 
length Av hen extended equal to seven or eight times the greatest 
breadth, videst posteriorly, somewhat flattened antenorly, 
Cuticular striae fine, distributed equally and m parallel lon^- 
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tudinal lines throughout the surface of the body Penstomial 
field an irregularly triangular or harp-shaped excavation 
occupying an almost median position at the anterior extremity 
of the ventral surface, its length equal to about one-fifth to 
one-sixth of the body, uncihated , undulatmg membrane 
conspicuous, extendmg along the entire length of the right 
penstomial border, its width equal to one-half of that of the 
penstomial field Cytopharynx narrow, tubular, equal to 
one-half the length of the penstorae Contractile vacuole 
canal-Iike, often breaking up mto vesicular spaces, extending 
along the left border Macronucleus elongate, momhform, 
located towards the nght side 



A 

Fig 115 — Kondyho^toma ^patens (Muller) A, ventral view , B, dorbal 
view , C, dividing stage a, anus , as, adoral zone 
az\ new adoral zone , ct, contractile vacuole , Nf food 
particles n, macronucleus n', micronuclei , o cyto 
stome , um^ undulatmg membrane (After Butschli ) 

Dimensions — Length of extended body up to 500 fi 

Remarks — ^This species is usually referred to as marme, 
though it has been doubtfully recorded by Koch from garden 
soil (Sandon) Madhava Bao has given a very madequate 
descnption, and mentions two nuclei (instead of one moniliform 
macronucleus) It is not certain that he correctly identified 
the form 

Habitat — Soil Mysore 
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4 Family STENTORID^^E Claus, 1863 

Body free or m a gelatinous test, with fine ciha Peristome 
at right angles to the long axis of the body or at a marked 
angle with it Penstomial surface uniformly cihated No 
undulating membrane present Adoral zone completely 
encircles the broad penstomial field at the antenor end of 
the body, and runs in a spiral course down to the oral funnel 

K^y to Indtan Geneva 

1 peristome not occupying the whole of the [p 233 

antenor end CrjarACOSTOMU3r, 

2 Penstome occupying the whole of the an- 

tenor end, directed at nght angles to the 

long axis of the body Stentoreli-a, p 234 


Genus CLIMACOSTOMUM Stem, 1859 

Chmacostoinum Stem, 1859 d, pp 55, 72, 78, 81, 83, 84, 86, 88, 95 , 
1867, p 208, Butschli 1887-9, p 1727, Hickson, 1903, p 406,. 
Calkins, 192G, pp 107, 408 , Lepsi, 1926 a, p 66 , Schoemchen, 
1927, p 222 , Kahl 1927, p 191 , 1930-5, p 459 

Medium-Sized Body oval, persistent m form, about twice 
as long as broad, obliquely truncated anteriorly Penstome 
short, harp-shaped, occupymg the anterior third of the ventral 
side Cytopharjuix long, bent Vacuole with two radiatmg 
canals Macronucleus central and oval, or long, band-shaped 
and entwined 


136 Climacostomum virens (Ehrenberg) Stem (Fig 116 ) 

JBursarta sjnrxgefta, Ehrenberg, 1833, pp 234, 252 
S^pvTOBtomum vxrmSy Ehrenberg, 1838, p 332, pi xxxvi fig 1, 1—S 
JBuraaria spingerat Dujardm, 1841, p 511 

Glxmacostomum tnreris, Stem, 1859 d, pp 55, 60, 64, 72, 78, 81,. 
83, 84, 86, 88, 95 , 1867, pp 210-15, pi iv, figs 2-9 
fiS'ptros'oma mrens (?), Carter, 1856 5, p 248, pi vii, fig 84 
Leucophrys patula, Kent, 1880-2, p 587, pi xxix, fig 18 
Lcxicophrys curvxlatay Stokes, 1886 

Clxnxacoatomum vxrensy Hutschh, 1887—9, pi Ixviu fig 4 , Eenard,. 
1922, p 208, fig 204 , Lepsi, 1926 a, p 71, fig 322 , Schoe- 
mchen, 1927, p 222, pi xii, fig 53, Kahl, 1927 a, pp 191-2, 
fig 36 , 1930-5, pp 459-60, fig- 76, i-2 

Body sac-hke, somewhat pomted m front and rounded 
behmd Dorsal surface convex, ventral flat or shghtly de- 
pressed Cihary Imes longitudmal, with fine cilia Penstome 
large, occupymg one-fourth to one-third of the body, with 
a well-developed adoral band along its nght border No 
undulatmg membrane Cytopharynx very long, bent behind. 
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and provided along both margins AVith short, fine ciha Cyto- 
plasm coloured green by zoochlorellse Contractile vacuole 
very large, termmal, provided with two radiating canals, 



d gV 


Fig 116 - — Climacostomiini tirens (Ehrbg ) a, anus, az, adoral zone, 
ck, radiating canals , cy, contractile \ acuole , N, macro 
nucleus , o<!, cytopharyn"s. (After Butschli ) 

which run forwards Macronucleus elongated, band-shaped 
•and twisted 

Dimensions — Length 150-300 /x 
Habitat — ^Fresh ivater Bombay, Bombay 


Genus STENTORELLA Reichenbach, 1828 

{=Stentob Oken, 1815, nom preoccupied for a genus of 
Mammalia, E Geoffrey, 1812) 

Stenfor, Oken, 1815, p 46 

Stentorella, Reichenbach, 1828, p 95 

Slentor, Bhrenbei^, 1838, p 261 , Dujardm, 1841, p 520 , 
Claparfede & Lachmann, 1858-61, p 222 , Stem, 1867, p 220 , 
Fromentel, 1874, p 153, Kent, 1880-2, p 588, Butschli, 
1887-9, p 1727, Boux, 1901, p 84, Hickson, 1903, pp 405, 
406, Mmchm, 1912, pp 439, 441, 443, 446, Calkins, 1926, 
p 407, Wenvon, 1926, pp 41, 61, Lepsi, 1926 a, p 64, 
Schoemchen, 1927, p 222 , Knowles, 1938, p 323 , Beichenow, 
1929, p 1188 , Kahl, 1930-5, p 461 

Ammalcules fixed or free-swimming at mil, in the former 
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case attaching themselves by their softer adherent posterior 
extremity, which may develop weak pseudopodia for this 
purpose, to submerged aquatic objects and sometimes secreting 
a jelly-like sheath or lonca Very large , colourless, or blue, 
red, b^o^vn or green m colour Body highly elastic and variable 
m form, when swunmmg and contracted, purse- shaped or 
spherical , when fixed and expanded, trumpet-shaped, broadly 
expanded anteriorly, tapermg off and attenuate towards 
the attached posterior extremity Ciha of the cuticular 
surface very fine, distributed m even longitudinal rows, 
occasionally supplemented by sparmgly scattered hair-like 
bristles The peristome takes up the whole of the anterior 
end of the body, and its margin shows a right-handed spiral 
of more than one full turn, and courses with the adoral cilia to 
the deepest part, where the cytostome hes followed by a tubular 
cytopharynx Peristomial cilia cirrose, very large and strong 
Anal aperture close behmd the peristome on the left side 
The contractile vacuole also on the left side, near the penst-omial 
border with two radiatmg canals, one of them extending 
backwards along the left side of the body, and the other 
coursing along the peristomial border ]\IacronucIeus rounded, 
elongate and band-shaped or moniliform , micronuclei 
numerous Locomotion in svuminmg stage moderately quick 
and 1 evolving Feeds on infusoria, flagellates, unicellular algae 
and orgamc debris Reproduction by transverse fission 
Inhabiting fresh and salt uater , mostly social 

137 Stentorella polymorphus (O F Muller) Ehrenberg 
(Fig 117 ) 

Vorticella polyniorpha, Muller, 1773, p i)8 , 1780, p 260, pi xxxv, 
figs 1-13 

Stentor polymorphus t’EhrQnherg^ ISSliPp 43,99,152 pi ni, fig 3, 
1833, p 182, pi IV, fig 1 a— c 1838, p 263, pi xxi\, 
fig 1, i-5 

Stent or inuUert, Elirenberg, 1831, p 99 , 1833, p 183, pi v, 
fig 1 a-~e , 1835, p 165, pi i, fig xvi 1838, p 262, pi xxiii, 
fig 1, 2, 3, 4 

Stentor polymorphus^ Dujardin, 1841, p 523, pi xv, fig 2 
Stentor mxdlert^ Dujardin, 1841, p 522 
Stentor verty Dujardm, 1841, p 523, pi x\, fig 2 
Stentor polymorphus, Claparlde & Laclrmann, 1858—61, p 225, 
Stem, 1859 d, pp 55, 60, 64, 72, 74, 78, 80, 86, 89, 90, 95 , 
1867, pp 228-39, pi v, figs 1-12 , Pntchaid 1861, p 583, 
pi xvix, fig 7 , Fromentel, 1874, pp 253—4, pi i, figs 1—5 , 
Kent, 1880-2, pp 590—1, pi xxx, figs 10—20 , Roux, 1901 
p 85, pi V, fig 6 

‘\Stentor polymorphus, Ghosh, 1921 a, p 15 , Bhatia, 1922, p 32 
Stentor polymorpha, Calkms, 1926, p 143, fig 74 
Stentor polymorphus, luepsi, 1926 a, p 72, figs 329, 330, Schce 
mchen,1927, p 222 

Stentor polymorphus, Bhatia and Mulhck, 1930, p 401 
Stentor polymorphus, Knhl, 1930-5, p 463, fig 70, 6 
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Ver 3 ' large Bod\ trumpet shaped, roloiirless or kHow, 
sometimes green on account of zoochlorella? TJic expanded 
anterior end in the fulh extended animal equalling in diameter 
one third of the bod^ -length Contractile \acuole situated 


lig 117 



JIT — ^UniorcUa pohf77iorphus (Xluller) B Cl €% 

rndmting cnnal niQCronuclous , I* penstome Ph 

c\topl»ir\u\ , ST tactile bnstlo'? , Jo, food \ aciiolcs 
r 6’, contractile \acuole, A Ay adoral 7one (After 
Koux ) 

Tig 1 18 — StcntorAla GhoMi (After Gho«;Ji ) 


near the mouth, Mitli a backuardlv directed canal Macro 
nucleus momliform, consisting of rounded or oval beads 
Solitary or social 

DimeTisions — Length ^\hen fully extended up to 1250 /i, 
in contraction 200 fx or more 
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Heynarks — The specimens met with at Lahore have always 
belonged to the colourless variety (Stentor mulleu of Ehren- 
berg), and have been seen both singly^ and in the social condi- 
tion The presence of a monihform nucleus, the absence of 
a gelatinous lonca, and of the ban -like bristles along the 
margins of the body or the circlet of finer setae at the posterior 
extremity^ enables the form to be referred to S polymorpJms 
It IS less rounded anterioilv than S cceruleHs 

The specimens found at Srinagar A\ere solitary, usually 
full of disc-shaped zoochlorellse and appeared to be green , 
others weie less full and appeared colourless Body A\as 
metabolic, and when the oiganism was distuibed it contracted 
to form a small globule then gradually expanded swimming 
for some time in a half expanded condition The penstomial 
field in a fully expanded organism was circular in outlme, 
and the disc was raised m the centre The adoral cilia were 
very’' long and strong The penstomial margin was spirally 
coiled at its left extremit\ and formed a depression, at the 
bottom of w Inch ai as the c^ tostome The general surface of the 
body^ was covered wtth vei\ fine ciha distributed along close 
set parallel lines No stronger bristles i^ere present on the 
body^ 

The specimens found by^ Ghosh at Calcutta were social, and 
were generallv attached to submerged water-plants 

Habitat — Standmg water among vegetation KashjMIR, 
Srinagar , Punjab, Lahore Bengal, Calcutta 

138 Stentorella viridis Ghosh (Fig 118 ) 

^ Stentor viridis, Ghosh, 1921 a, p 15, fig 9 
Stentor rceseh, Kahl, 1930-5, p 464, fig 76, 10, 12, 17, 20, 23, 24 

Body elongate^ conical ivith a truncate apical end ivhen 
fully expanded , ovoid to pyriform W’^hen contracted Colour, 
yellow Penstomial margm not expanded, and slightly’^ less 
in width than the greatest width of the body Pseudostome 
raised cushion -wuse Penstomial notch shallow Longi- 
tudmal ciliary strise distinct Cilia over the general surface 
of the body fine and uniform, those at the truncate aboral 
end long and stout Contractile vacuole irregularly^ spherical, 
placed immediately beneath the pseudostome, with a canal 
extendmg to the aboral pole and presenting a fusiform dilata- 
tion Macronucleus ribbon-shaped, much coiled, and extendmg 
through the entire length of the body’^ 

Dimensions — Length 250-300/x Width 75—80/1 Dia- 
meter of pseudostome 43 /i 

Remarks — ^The animalcules are found m pond ivater 
amongst Vorticella and Ejnstylis colonies They are never 
social The species resembles S rceseh and S barretti m 
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the form of its macronucleus, but differs from them m its 
smaller size, and the absence of bristles and a gelatmous 
sheath Kahl (1930-5) doubts the specific identity of the 
form and regards >8 barret ti Kent, S gracilis Maskell, and 
S viridis Ghosh as sj nonvms of S rceseli Ehrbg 

Habitat — ^Pond-uater, among Vorlicella and Epistyhs 
colonies Bexga.l Calcutta 

139 Stentorella sp 

fSteyitoi sp Carter, 1856 6, p 110 
Habitat — Fresh water Bombay 


5 Family FOLLICULINID^ Dons, 1912 

Marme forms, livmg m pseudochitinous tests Peristome 
dra'vvn out mto two ^^'lngs, with the adoral zone contmued 
along the margin of both Peristomial surface ciliated No 
undulating membrane present 


Genus FOLLICULINA Lamarck, 1816 


Folhcuhna, Lamarck, 181 >-16, ii, p 29 
? Folhnilina part, emend Bory, 1824 

Freta, Claparedc Lachmann, 1852-61, p 217, Stem, 1867, 
p 272 , Fromentel, 1874, p 150 

Folhciihnay Kent, 1880-2, p 59C , Butschli, 1887-9, p 1728, 
Hickson, 1903 p 407, Dons, 1012, pp 73-93, Penard, 1910, 
pp 305—10, pis I, II, Calkins, 1926, p 407, Lepsi 1926 o 
p 64, Reicheno\v, 1020, p 1189, Kalil, 1930-5, p 469 


Body highly elastic and contractile, secreting a horny 
sheath or iorica, to which it remains fixed by its posterior 
extremity Peristome occupymg the whole of the anterior 
extremity, prolonged into two elongate and usually syni 
metrical, flattened, lappet-like lobes, the cleft between which 
IS deepest on the ventral side , peristomial frmge originatmg 
on the ventral side at the base of the right-hand lobe, skiHing 
the entire margui of the bilobate frontal border, descending 
in a shortly revolute spiral manner mto the oral aperture 
on arriving at the base of the left-hand lobe Penstc^ia 
or adoral cilia very long, those of the general cuticular surface 
exceedingly fine, disposed in even longidudmal rows Ana 
aperture situated close to the base of the left-hand peristomia 
lobe Contractile vacuole central or absent Macronuc eus 
oval, central, or elongated and moniliform Mostly inhabi mg 
salt vater 
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140i Folbcuhna ampulla (0 F Muller) Lamarck (Fig 119 ) 

Vorhcella ampulla O F Muller 1786, pp 283-5, pi x.1, figs 4—7 
Folhcxilina ampiilJa, Lamarck ISIV- 16, ii p 30 
Freia ampulla^ ClapaiLde Lachmanti, 185&-61, pp 221“-2, pi ix,, 
figs 6, 7 

Fre'ia aculeata, Clapardde Lachmann 1858-61, p 221, pi x, 
figs 5, 6, 8 

FoJhcuhna ampulla. Stem, 1S07, pp 275-89, pis x, xi , Kent, 
1880-2, pp 597-8, pi xxix figs 21-28, Butschli, 1887-9, 
pi Ixix fig 3 

’\Folhcuhna ampulla, Annanclale, 1907 pp 37, 143 
Folhcidtna ampulla Dons, 1912 p 81 Sahrhage, 1916, pp 139- 
74, pis X, XI, LepsT 1926 a, p 73, figs 338-40, Calkins, 
1926, p 160, fig 84 b, Reichenow, 1929, p 1189, fig 1172 
Kahl, 1930-5, p 470, fig 77, 5, 5 a 

Very large Body lodged m a sheath or lorica, which is 
deep blue-green or sea-green, flask-shaped, attached laterally, 
^vith the neck bent upwards Neck short in young individuals, 
but becoming much prolonged ^ylth age and usually ornamented 



Fig 119 — FoUtculma ampulla (O F Mull ) 1,2, wmg-like outgrowths 

on which the adoral zone is extended , 3, cyijostome 

at the bottom of the penstomial funnel , 4, flask-shaped 
test in which the animal can 'withdraw itself, 5, macro- 
nucleus (From Reichenow after Stem ) 
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^^Jth either Jioiizontal or spirally ascending annulations or 
with longitudinal flutmgs , margin of aperture even, circular 
Animalcules similar in colour to the sheath Peristome 
reaches deep in the anterior part of the neck, and bears two 
similar wing like lobes, uhich are from three to six times as 
long as broad and bluntly or sharply pointed at their end, 
and which bear an adoral zone of membranelles Cytostome at 
the bottom of the peristomial funnel Macronucleus spherical 
Length of the lonca up to 1000 p, Marine 
Remarks — ^Annandale noted the occurience of F ampulla 
without mentioning the name of the author of the species 
According toKahl (1930-5)^’ ampulla (0 F Mull ) , F mcebiusi 
Kahl (==Frei ampulla Mobius , F ampulla Salirhage), 
F (Freia) aculeata (Cl & L ) {=ampulla St partim) , and 
F holtom Kent {—F ampulla Cl & L , F simplex Dons, 
Ascobius lentus Henneg ) are distinct species 

Habitat — Braclush water pond Lower Bengal, Port 
Canning In close association mtli the hydroid stage of 
Irene ceylonensis {—Cam2)anuhna ceylonensis) 


6 Family BXJRSARIDiE Perty, emend 

Kahl 

Body finely cihated Peristome forming a sac-like depres 
Sion of the anterior end, which is provided with a ventral 
slit Adoral zone runs m this depression and is contmued 
into the bent oral funnel Peristomial surface is not ciliated 


Genus BURSARIA O F Muller, 1773 

Burearta,0 F Muller, 1773, p 62, part, Ehrenberg, 1838, p 325, 
part, Pujardm, 1841, p 608 , emend ClaparSde & LaehmMn, 
1858-61, p 261 , Stem, 1867, p 297 , Kent, 1880-2, p 675 
Schuberg, 1886, p 335, Butschli, 1887-9, p P® » 
p 82 , Hickson, 1903, pp 405, 406 , Mmchm, 1912, p 439 
Penard, 1922, pp 205-8, l^epsi, 1926 a, p 65 Gallons, 1^ 
p 408, Schoemchen. 1927, p 220. Kahl, 1927 a, p 198, 
1930-5, pp 476-9, Reicbenow, 1929, p 1190 

Animalcules free swimming, very large, colourless or 
brownish , fonn constant, flexible, when moderately extended 
purse shaped, ventral surface somewhat flattened Antenor 
extremity broadly truncate, posterior extremity broad, 
rounded or somewhat pointed The chief feature is the 
and characteristic development of the ^ . 

Peristome is wide, funnel-shaped, and extends to , , , 

back than the middle of the body , the posterior tube like 
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narrower portion of the peristome usually bends over to the 
left , enclosed in the peristome is an elongated and very 
narrow mouth-cleft, running almost the whole length of the 
peristome along the right side An adoral zone, consistmg 
of very broad membranelles, extends on the left side along the 
whole length of the peristome, but does not extend over its 
anterior border Anal aperture postero-termmal Contractile 
vacuoles usually absent, but sometimes many distributed 
all over the body Macronucleus long, band-shaped, and 
meandering , micronuclei numerous Cysts spherical with 
a double coat Inhabiting fresh water 
Remarks — ^Writers prior to Stem, and Ciaparfede and 
Lachmann mcluded m the genus Bursarta a large number of 
mdely diverse forms, now distributed, mth one or two excep- 
tions, among the genera Plagiotoma, Nyctotherns, Leucophrys, 
Ophryoglena, Balantidium, Paramecium, and Opalina Out 
of a score of species associated with the title Bursarta by 
Ehrenberg, only one, Bursarta truncatella Muller, is now left 
to represent the genus 


141 Bursaria truncatella O F Muller (Fig 120 ) 

Bursarta truncatella, O F MuUer, 1773, p 62, 1786, p 115, 
pi xvu, figs 1-4, Ehrenberg, 1831, p 110, 1838, p 326, 
pi xxxiv, fig 1, 2 

Bursarta vorttcdla, Ehrenberg, 1838, p 326, pi xxxxv, fig vi 
1-3 

Bursarta decot a, Clapar^de & Lachmann, 1858-61, p 252, pi xm, 
fig 1 

Bursarta truncatella. Stem, 1859 d, pp 78, 81, 95, 100 , 1867 

pp 300-9 , Kent, 1880-2, p 576, pi xxix, figs 1 2 , 

Schuberg, 1886, pp 333-65, pis xix, xx , Butschh, 1887—9, 
p 1726, pi Ixvii fig b , pi Ixviu, fig 1 , Roux, 1901, p 83, 
pi V , fig 4 , Hickson, 1903, p 407, figs 59, 60 
'\BuT8arta truncatella, Bhatia, 1922, p 30 

Bursarta truncatella, Penard, 1922, pp 205-8, fig 203 , Lepsi, 
1926a, p 71, fig 318, Calkins, 1926 p 160, fig 84 A, 
Schoemchen, 1927, p 220, pi xu, fig 62 , Kahl, 1927, pp 198—9, 
fig 40 , 1930-5, pp 476-9, fig 78, 1-4 , Reichenow, 1929, 
p 1190, fig 1173 

Body broadly ovate, purse or sac-shaped, the ventral 
surface flattened, the dorsal convex , scarcely one and a half 
times as long as broad, widest posteriorly, narrowed shghtly 
at the truncate anterior extremity, the frontal angles rounded 
The margm of the right side convex, usually longer than that 
of the left, the margm of the shorter left side shghtly concave 
Contractile vacuoles many, distributed all over the body 
Macronucleus long, band-like, and meandering , micronuclei 
numerous Pond and marsh water Feeds on diatxjms and 
orgamc debns, etc Movements swuft wuth rotation on the 
longitudinal axis 
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D%mension^ — ^Length up to 1 6 mm 

Hemarls — ^Ab observed by Kent, the species is apparently 
by no means cosmopohtan, but Avlien present usually 
occurs m considerable abundance Specimens uero found 
in considerable numbers at Lahore, and were of a large size, 
easily visible to the naked eye and opalescent ivhite m appear- 
ance, creepmg about slowly Various authorities, Butschli 
(1889), Hickson (1903), Lang (1913), Doflem (1916), seem to 
differ m their mterpretation of the same figure uliicli they 
reproduce from Schuberg Bhatia (1922) has fully discussed 
these differences of mterpretation 

5 



Fig 120— Bureano truucatclla O F MuUcr o cl , or^ deft , 

' Fb, pomtomiftl band, P6 1, postenor prolongation 

of the penstonuol band , Fp , ponslominl depression . 
F pi, penstomial plate , S, sphincter myophnn band , 
Sf, penstomial stnations (After Soliuborg ) 


Although there is a posterior tube-like contmuation of the peri- 
stome, it seems best to say tliat there is no gullet, as, projier y 
speakmg, there is no cytopharyns follov mg a definite cjiostome, 
the gutter- like cleft servmg the purpose of a mouth opening 
Kahl (1927), contrary to the opinion of all other observer, 
states that he is unable to find an oral cleft, but that m 
animals there is a cleft-hke folding of the neighbouring p a e 



PABABURSARIA 


243 


Again, Butschh writes “ Ciliation moderate , the peri- 
stomial field uncihated Undulatmg membrane wanting ” 
Lang (1913, fig 155, 10) mdieates a “ peristomplatte,” ivhich 
is ^ely cfiiate along the free edge, while Hickson (1903, 
fig 59), referrmg to the penstomial cavity, says “ a thm 
vertical fold projects mto this cavity on the right side (left 
iti the figure) and a thicker striated fold projects mto it on 
the left side ” In my specimens I was not able to make out 
this vertical fold on the right side, though there was a distinct 
flap along the left of the penstomial field, and this flap bore 
fine cdia along its free edge m the promment antenor portion 
only The cavity of the penstome is the entire area enclosed 
between the two cross- striated Imes curvmg backwards from 
the antenor margm of the body and not merely the space 
enclosed between the so-called penstomial bands represented 
dark m the figure as here reproduced (fig 120) 

Habitat — Pond water Punjab, Lahore 

Incert^ sedis 

Genus PARABURSARIA Ghosh, 1921 
Parabursarta, Ghosh, 1921 a, p 12 

Agrees with BalaTtttdium in having a cup shaped peristome 
at the antenor end, but is said to differ from it m having an 
adoral zone of ciha outside the peristome (sic) It differs 
from Bursarm Muller and Bursaridium Lauterborn in having 
no cytopharynx, and from the latter m havmg no membranelles 
and m the presence of the adoral zone of ciha 

Remarks — ^In my opimon the genus is not sufficiently 
characterized and the species is inadequately observed and 
described I do not consider the genus as a vahd one, but 
have quoted the description from the origmal author for 
convemence of reference 

14:2 Parahursaria pheretima Ghosh (Fig 121 ) 

tParabursana pherettma^ Ghosh, 1921 a, pp 12—13, fig 10 

Body irregularly spherical, vith an annular constriction 
m the middle and a rounded prommence on one side of the 
antenor portion Peristome cup-shaped, occupying the 
truncate anterior end No cytopharynx Postenor end 
rounded Minute cilia arranged closely m longitudmal rows 
An adoral zone of long cilia extending from the left side of the 
peristome backwards beyond the middle of the body and then 
nearly honzontally from left to right round the body, for 
about one^third its circumference Contractile vacuole smgle, 
sub central 

K 2 
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Measurements not stated 

Habitat — In the semmal vesicles of Pherehma poslhuma 
(L Vaill ) Bengal, Calcutta 



Fig 121 — Parabursarta pliereUma Ghosh (After Ghosh ) 


7. Family BALANTlDIID-i® Reichenow, 1929 

Body finely eihated Peristome forms a cleft, broader 
anteriorly and extendmg from the anterior pole of the body 
more or less backwards towards the vential surface Dorsal 
wall of the peristome provided vuth an adoral rov of long cilia. 
Peristomial surface not cihated Cytostome situated at the 
bottom of the peristome and may be followed by a distinct 
cytophar 3 mx Endoparasitic 


Genus BALANTIDIUM Claparede & Lachmann, 1858, 
emend Stem 


BursoT^a, part, Ehrenberg, 1838, p 325 
Beucophrysy pa^*t. Stem, 1869 d, pp 72, 80, 88, 95 
Plagtostoma^ p^rt, Clapar6de & Lachmann, 1858-61, p 241 
Balantidium^ ClaparMe& Lachmann, 1858-61, p 247, Stem, 1®®'^ 
p 309 , Fromentel, 1874, p 186 , Kent, 1880-2, p , 
Butschh, 1887-9 p 1724 

BalanttdopsiSy Bu^schh, 1887-9, p 1725 . 

Balantidium, Hickson, 1903. pp 405, 406 Bezzenbergor, iyu4, 
p 157, Mmehm, 1912, pp 439, 440, Hegner & TaUBfeiw, 
1924, pp 387, 416-33 , Calkins, 1926, p 408 , Wenvon, 1926 
p 1201 Bhatia & Gulati, 1927 p 102, Knowles, 1928, p 
Ab6, 192S-9, p 89, Eeichenow 1929, p 1190, Thomson A 
Robertson, 1929, pp 268—74 , Kudo, 1931, p 374 
Balantidiopsis, Kudo, 1931, p 374 
Balantidium, Hegner, 1934, pp 38-67 


Body ovate or pear-shaped, completely covered 
arranged parallel rows of cilia Anterior end slight y run 
cate ] peristome straight, somewhat triangular, wi es 
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anteriorly, beginning at the anterior end of the body, and 
with its narrow posterior end on the ventral surface Cyto- 
stome situated in the depression of the peristome and followed 
by a cytopharynx which ends blmdly in the endoplasm 
An adoral row of long cilia commences at the posterior end 
of the peristome, passes along the right margm of the peristome, 
across its anterior margin, and then backivards along the left 
margm to a point near where it started it then passes into 
the cytostome, and is continued backw’^ards m the same spiral 
manner till it reaches half-w^ay down the cytopharynx, where 
it ends Contractile vacuoles one or many Anal aperture 
postero-termmal Macronucleus sausage-shaped or spherical, 
wuth a small micronucleus closely applied to it Multiphcation 
bv transverse fission , conjugation has been repeatedly 
observed in B coh Transmission to other hosts through 
formation of spherical cysts Occurrmg as parasites ivithm the 
intestmal viscera of many vertebrate and mvertebrate hosts 
Remarls — Bhatia and Gulati (1927) have reviewed the 
literature on this genus Bursana entozoon of Ehrenberg was 
made the type of the genus BalaTitidtum by Claparede and 
L^chmann Butsehli established a new genus, Balanitdi- 
opsis^ for B d%iodem The genus Balant^iopsis is distm- 
guished as broadly egg-shaped, flattened, with spherical 
macronucleus and a single contractile vacuole at the posterior 
end Schaudmn amalgamated the two again Schweier, 
apparently without knowdedge of Schaudinn’s work, adhered 
to Butschh’s arrangement of the species m tw^o genera 
Bezzenberger discussed the reasons for which the two genera 
cannot be recognized as distmct and re-grouped all the species 
under Balantidium Abe (1928-9) has reclassified all the 
species of Balantidium and referred them to three genera, 
VIZ , Balantidium, Balantidiopsis, and Proiobalantidium, the 
last bemg newly estabhshed by him and characterized by 
having an oval, egg-shaped, or elongated cylmdncal body, 
circular or oval in section, wuth the peristome bearmg mem- 
branelles, undulatmg membrane, or a row of ciha on its mne 
^vall I do not propose to follow this classification, and have 
grouped all the species under the generic title of Balantidium 
Up to 1933 thirty-two species, together with some doubtful 
ones, had been described as belongmg to this genus Of these 
two are from Ccelentrates, and of these one is also found m 
Aimelids , one from a Turbellanan, six from Arthropods, two 
from Molluscs, two from Fishes, twelve from Amphibia, one 
from a Reptile, and six from Mammals Hegner m 1934 
reviewed the data on which specificity is based in this genus 
and described six new species Three of these are from 
monkeys, one from the camel, one from the opossum, and 
one from the ostrich 
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Key to Iridian Species * 


1 (17) Penstome not reaching the middle of 

the body 

2 (12) Body round in transverse section 

3 Contractile vacuole 1 Macronucleus 

sphenpalr Body irregularly pyn 
form Length 90 p 

4 Contractile vacuole 1 or more Macro 

nucleus kidney shaped Body elon 
gated egg shaped, 76-130 p by SO- 
TO p 

6 Contractile vacuoles 2 Macronucleus 

oval Body cylmdncal Transverse 
diameter throughout similar Length 
to breadth as 10 1 up to 6 1 130— 

360 p by 25—36 p 

6 Body cylmdncal Transverse dia 

meter wider near hinder end Length 
2t to 3 times the width 90-142 p by 
33-62 p (Stem and Bhatia & Gulati) 
According to Kent, length equals 
208-292 p 

7 Body egg shaped, broader, 30-200 p 

by 20-70 p 

8 Body egg shaped, greatest width in the 

middle, 60-120 p by 44—90 p iVIacro 
nucleus nbbon hke with folded ends 

9 Contractile vacuoles 3 Macronucleus 

broadly oval Body torpedo shaped, 
with axial and penpheral fibres in the 
penstomical area, 150-319 p by 35- 
65 p 

10 Body large, oval Peristome wide, 

cybndncal, obhquely directed 
Macronucleus oval 

11 Contractile vacuoles 4 Macronucleus 

oval or kidney shaped Body egg- 
shaped, 205 p by 133 p 

12 (2) Body oval in transverse section 

13 Contractile » vacuole 1, subcentral 

Macronucleus oval Body oval with 
a deep concavity on the ventral sur- 
face, 50—63 p by 37 p 

14 Contractile vacuole 1 Macronucleus 

broadly oval Body ovate Length 
85 p 

16 Contractile vacuole 1 Macronucleus 

oval Body almond shaped, 50 by 
35 p 

16 Contractile vacuole 1 Macronucleus 

circular and disc hke Body ovate, 
10-11 p by 6 p 

17 (I) Penstome reachmg the middle of the 

body or further 


2 

3-11 


[p 249 

B blattarum Ghosh, 


B hehriBS Bezz , p 259 


B gracile Bezz , p 258 


[p 256 

elongatuw Stein, 

[p 249 

coh (Malmsten), 

[p 253 
[Cooper & Gulati, 
coll "lar bomSf 


[p 264 

B auslnlii Kay, 

[p 266:- 

B iestudims Chagas 
rp 257 

B gxganUum Bezz 
13-16 


Jp 253 
(Sosh), 


B depressiim ( 


[p 261 

B ovaium Ghosh, 


[Gulati, p 247 
B amygdalh Bhatia & 

[p 262 

B thesuim Ghosh* 

18 


♦ A key to all the species of the genus known up to 1926, and the list 
of hosts are gi\en in Bhatia & Gulati (1927) 
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18 (23) Body flattened 

19 Contractile vacuole 0 Macronucleua 

oval Body egg shaped, anterior end 
broader, 40-50 /x by 29—40 ju Pen- 
stotne showing two depressions or 
bays 

20 Contractile vacuole 1 Macronuoleus 

round or oval Body ovate, with a 
granular area m the anterior half 
Length 41-62^ (Stem), 74^115 ^ 
(Bhatia & Gulati), 86-130 /t (Kent) 
Width 37-52 ft (Stem), 63-71 ft 
(Bhatia & Gulati) Dobell gives 75 /x 
by 56 for his form 

21 Contractile vacuole 1 Macronucleus 

oval Body round or broadly egg- 
shaped, 56 ft by 44 ft Pe istcme 
sUt-hke 

22 Contractile vacuole 1 Macronuoleus 

rounded or broadly oval Body ovate, 
40 ft by 25 ft Pe istotne large, ovate 

23 (18) Body roimded m transverse section 

24 Contractile vacuoles 2 Macronucleus 

oval Body o\al, anteriorly tapenng 
to a blunt pomt, 65 ft by 40 ft 


19-22 


[Gulati, p 248 
B bicavata Bhatia & 


[p 254 

B duodem Stem, 


tp 263 

B rotundum Bezz , 

[p 260 

B knowlesit Ghosh, 

24 

[p 262 

B rhnaTum Ghosh, 


143 Balantidium amygdalli Bhatia & Gulati (Fig 122 ) 

tBalantidtvm amygdalh, Bhatia & Gulati, 1927, p 110, fig 11 
Protobalantidmm (“?) amygdalh, Abe, 1928-9, p 89 
Balanltdiimi amygdalh, Hegner, 1934, p 49, fig 46 

Body almond-shaped, narrow anteriorly and broadest 
behind the middle Length of the body one and a half times 
the width Peristome very small, extendmg a very short 
distance from the anterior end and narrowing posteriorly 


Fig 122 



Fig 123 



Fig 122 — Balantidium amygdalh Bh & G 
Fig 123 — Balantidium bicavata Bh &; G 


(After Bhatia & Gulati ) 
{After Bhatia & Gulati ) 
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Contractile vacuole anterior Macronucleus ellipsoidal ^Iicro 
nucleus rounded or somewhat oval 

Dimensions — ^Length oO/x, maximum width 35/x 
RemarLs — The cytoplasm is granular and the ecto])Lis!u 
clearly marked off from the endoplasm Cilia are fine and 
close set and are disposed in longitudinal rows on the siuface 
of the body Just internal to the basal granules is a layei of 
tnchocysts The contractile vacuole is placed close to the 
peristome The macronucleus contains several large deeply 
staining chromatin masses m its interior The mioronucleus 
shows fine chromatin particles in it 

The form somewhat resembles B ovatuni Ghosh, described 
from the cockroach, Periplaneia arneiicana, in the slupe of the 
body, but differs from it m the shape of the macronucleus, 
which IS oval and not spherical, and in the contractile Aaciiole 
being situated antenoily It further diffeis fiom that species 
in the absence of the canal leading from the contractile \acuole, 
w hich IS characteristic of that species 

Habitat — Rectum of Biifo macrotis Boiileng Punjab, 
Sialkot 


144 Balantidium bicavata Bhatia & Gulati (Fig 123 ) 

'\Balaniidiiim bicavata, Bhatia (L Giilati» 1027 p 109, fig 10 
Protobalantidium (*’) bicaiafay Abe, 192S-9, p SO 
Balanhdtiwi bicatata, Hegnci , 1934 p 48, fig 47 

Body oval in form, anterior end broadly rounded, posterior 
end someAvhat narrower, with the greatest width in the anterior 
half of the body, fVom one and a quarter to one and a half 
times as long as wnde Peristomial field excavate in front, 
and, instead of running as a smgle furroAV or groove, shows 
two depressions or bays on the ventral surface, extending 
up to the middle of the body Contractile vacuole absent 
Macronucleus oval Micronucleiis oval 

Dimensions — Length 40-50 /x, maximum width 29-40 p. 

Remails — The cytoplasm has a granular appearance 
There is no marked differentiation betw een cortex and medulla 
The eiha are fine and close set and are disposed in oblique 
longitudmal rows Triohoc 5 ^sts are present and form a dis 
tmet row just beneath the outer layer The macronucleus 
contams a dark centrally placed chromatin mass and other 
irregularly scattered chromatm particles The micronucleus 
IS placed m the anterior half of the bodj^ 

This species differs from the others in the form of the body, 
the character of the peristome, and the form and structure 
of the macronucleus 

Habitat — ^Rectum of Bufo melanostictus Schneid Punjab, 
Lahore 
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145 Balantidium Wattarum Ghosh (Fig 124 ) 

^BaJanixdtum hlaitarum, Ghosh, 1922 a, pp 15— 16, fig 1, Bhatia & 
Gulati, 1927, p 111 

BalanitdtuJn blattariim, Hegner, 1934, p 49, fig 39 

Body irregularly pyriform, slightly less than twice as long 
as its greatest transverse diameter, and circular in transverse 
section Anterior end tapering and rounded, posterior end 
obliquely truncate Body ciha small and closely arranged 
Peristome small, about one-third the body in length, someivhat 
cyhndncal and directed back^\ ards and inedianw ise A large 
undulatmg membrane along the anterior margin of the 
peristome, and a rov of stout cilia along its posterior margin 
Endoplasm coarsely granular and surrounded by a distinct 



Fig 124 — BalanUdiinn b!a(ta} 2 ini Ghosh (After Ghosh ) 

h\alme ectopla'^^m Conti actile vacuole large, posteiior 
Slacronucleus spherical, central 
Dimeni>t07i ^ — Length 90 /x 

Habitat — Intestine of Periplaneta americana Punjab, 
Lahore , Bengal, Calcutta 


146 Balantidium cob (Malmsten) (Fig 125 ) 

Para7na:cium (’*) coh, Malmsten, 1857, pp 302-9, figs 1-6 
Plagxostoma cohy Clapardde & Lachmann, 1858-61, pp 241—3, 
pi XI, fig 10 

Leucophrya coh. Stem, 1860 5, p 47 

Para mecci urn (’) coli, Leuckart, 1861, pp 80-6, pi v, figs A, B , 
1863, pp 146^51 fig 21 
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Balantidium colt. Stem, 1867, pp 320-5, pi xiv, figs 10, 14-18 
Kent, 1880-2, p 578, pi xxix, figs 16, 17, Mitter, 1891,pp 1-41 
1 pi , Noc 1908, pp 878-80 , Brumpt, 1909, pp 103-5 , 
Minchin 1912, p 440, Walker 1913, pp 333-49, 7 pis 
Balantidium colt Castellani & Chalmers 1919, pp 247-8, fig 200 
Balantidium coh, Dobell & O’Connor, 1921, p 107, pi vii, fig 100 
McDonald, 1922, pp 243-300, pis ’s.xvn, xx^’ln 
fBalantidium coh, Smton, 1923, p 432 
Balantidium colt, Hegner & Holmes, 1923, pp 252-63, pis v,m , 
Hegner & Taliaferro, 1924, pp 416-27, figs 161, 162 a 163, 164 , 
Lepsi, 1926 a p 70, fig 309 Wenyon, 1926 pp 1201-1210 , 
Nol er, 1926, pp 89, 90, figs 28, 29, i-3 , Craig, 1926, pp 518- 
23, figs 89, 90 

'^Balantidium colij Knowles, 1928, pp 527-530, figs 133, 134 , 
Chatterjee, 1928, p 79 

Balantidium coh, Reichenow, 1929, pp 1192—4, figs 1174-6, 
Thomson & Kobeitson, 1929, pp 268-73, figs 173, 175-8 181 
Kudo, 1931, p 374, fig 161, 5, c, Hegner, 1934 pp 41-6, figs 1 
4, 14, 17 

Body egg-shaped, slightly broader at the posterior end, 
narrowed and pointed at the anterior end Ciha over the 
entire body arranged m longitudinal rows with a slightlj 
spiral course Peristome on the ventral surface, at the 
anterior end, placed somev hat obhquely, varying in its 
appearance VTitli the constant changes m the shape of the 
anterior end of the body from a vnde open depression to 
a longitudmal groove or sht Adoral zone of cilia passes 
round the peristome and thrcmgh the cytostome mto the 
cvtopharynx Cytostome can be closed by a very mobile 
non- ciliated oral plug Cytopharynx short Ectoplasm clear 

McDonald (1922) has described m association vath the cyto 
stome and adoral ciha a neuro motor system of fibres and 
a CO ordmatmg centre or motorium, vhich is embedded m 
the ectoplasm near the cytopharynx Endoplasm varjung 
v’lth the state of nutrition Sometimes with numerous 
vacuoles, each of v hich contams a highly refractile globule , 
at other times the vacuoles contam red blood corpuscles, 
leucocytes, or other debris Contractile vacuoles tvo, one 
at the posterior end and the other near the middle of the 
body Anal aperture present at the posterior end of the bod}’’ 
Macronucleus sausage-shaped or bean-shaped, lying more or 
less transversely at the middle of the body, vith a smali 
micronucleus close to it Reproduction by transverse fission 
preceded by division of the tvo nuclei Repeated and rapid 
binary fissions lead to the formation of ‘ nests ” of parasites 
in the tissues of the host C3’’sts of tvo t’vqies have uCv^n 
reported Tvo Ciliates become attached^'to one another 
their peristomes and enclosed m a cyst Exact details o 

conjugation mthin the cyst not knovm More frequen j, 

single individuals become ency^sted , 

DimensioTis — Size from 30 to 200 /x or more ^ ^ 

from 20 to 70ft m breadth The usual range is 50-/ /x cr 
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by 40-60 -wide Cysts measure 50-60/t m length, and 
shghtly less m breadth 

Remarks —B coli is widely distributed throughout the world,, 
and has been recorded from man, monkeys, and pigs In 
human bemgs infection is most common m mdividuals who come- 
mto association with pigs, and it is beheved that the Cihate 
is a common parasite of the pig and occasionally mfects man 
and monkeys A second widely different species, B sms, also 
occurs m the pigs, but is not known to infect man 



Fig 125 — A Balantidium coli (Malm ) cv \, ant^^nor contractile 
vacuole , c i; 2, posterior contractile vacuole , * t food 

vacuole , wo, peristome leadmg to the mouth , macro 
nucleus, n, micronucleus B Encysted form (A,ftcr 
Dobell & O’Connor ) L 


Wenyon (1926) has given an excellent summary of all that 
IS known about this species The supposed pathogenicity, 
pathology, experimental Atork to test the susceptibiht\ of 
different animals, and the action of various drug^^ are all fully 
discussed m his work Hegner (1934) has summed up the 
pr^^^ent position of the species occurring in man, chimpanzee 
and pig 
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Records from India are scanty Smton (1923) recorded 
-a symptomless mfection -with B coli m a Pathan pnsoner 
m the Lahore jail Ramsay informed Knoivles that mfection 
IS not imcommon m the Cachar tea-gardnes Shanks also 
mformed him of a fatal case of balantidial dysenterj' that 
occurred at the Calcutta Medical College, and Eaiowles himself 
observed a case of infection As remarked by Kjioi^ les (1927), 
“ Balantidium mfection is usually symptomless and is present 
in the ‘ earner state,’ and only occasionally does it give rise 
to dysentery When dysentery does set in, however, it is apt to 
be very severe , extensive necrosis and sloughing of the 
mucous membrane of the rolon takes place and mortality 
rates are apt to be high ” 

Cultivation — ^Prowazek (1913) kept B coli from man alive 
for seven days by mixmg physiological sahne mth fseces 
Barret and Yarbrough (1921) used a mixture of 0 5 per cent 
sodium chloride solution and inactivated human serum m 
the proportion of 16 1, and were able successfully to cultivate 
the Cihate for thirty-eight days, durmg which time eleven 
transplants ivere made In 1923 Van der Reis attempted 
to cultivate Balantidia from man, usmg a medium composed 
of 5 0 per cent meat bouillon and 0 5 per cent sahne combmed 
with human blood serum m the proportion of 10 1 or 15 » 1 
He had no success imtil he added 24-hour cultures of Bacillus 
fecalis alkahgenes to his culture of Balantidium, but by this 
addition he was able to mamtam the culture for thuty-tvo 
days Rees (1927) and Jameson (1927) were both successful 
m cultivatmg Balantidium from the pig for some time 
Rees employed Rmger’s solution m place of 0 5 per cent sahne 
used by Barret and Yarbrough, combinmg it Avith either 
horse or human blood-serum, or Loeflder’s dehydrated blood- 
serum m the proportion of 9 1 He also found that the 
addition of sterile nee starch to this medium aided materially 
m the cultivation of Balantidium Jameson cultivated the 
orgamsm for about three months, usmg a modification of the 
medium devised for the cultivation of mtestmal amoebae, 
a slant of coagulated horse-serum covered with Rmger’s 
solution, with or without egg-Avhite He also found addition 
of Tice starch essential for the cultivation of this Cihate 
SchumaJeer (1931 a) has also cultivated B coh successfully, 
usmg the techmque of Rees and of Jameson He used for 
each tube 10 c c of a medium consistmg of 1 c c of stenie 
horse-serum and 9 c c of sterile Ringer’s solution of the 
formula — ^NaCl, 6 50 g , KCl, 0 14 g , CaCl 2 , 0 12 g , 
NaHCog, 0 20 g , HaH 2 P 04 , 0 01 g , distilled water 1000 c c 
He, too, found the addition of sterile rice starch essential 

Habitat — Human stools Punjab, Lahore , Bengal, 
Calcutta , Assam, Cachar , Ceylon 
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147 Balantidium coh var bovis Cooper & Gulati (Fig 126 ) 
'^Balaniidx^im coh, \ar hovxs Cooper & Gulati, 1926 pp 102-3 

pi XI 

BalanUdxum coh var hovi^, Hegner, 1934, p 49, fig 33 

Bodj’' «gg-shaped, narrower, and tapering anteriorly, broad 
and rounded posteriorly Length and breadth in the ratio of 
4 3 Greatest ^Mdth in the middle of the body Body 
covered vnth fine, small, and close-set cilia, arranged m 
longitudinal parallel rov s Adoral cilia distinctly longer 
Peristome short and funnel-lilce, situated near the anterior pole, 
but not quite terminal, inclined towards the median plane 



Fig 126 — BalanUdmm coh v boms C & G cv contractile \acuole , 
F V food-^ acuole , M N, macronucleus , Mxcro K 
micronucleus (After Cooper & Gulati ) 


Contractile vacuoles two Macronucleus a nbbon-hke struc- 
ture folded at each end, appearing oval or bean-shaped in 
a darkly stamed specimen, m which case the folds at the two 
ends cannot be seen Micronucleus adjacent 
DtmcTistons — ^Length 60-120 /x, breadth 44-90/x 
RemarXs — ^This variety differs from B coh from man 
m that the greatest width of the orgamsm is m the middle of 
the body, and the macronucleus is ribbon-shaped wuth folded 
ends 

HaMat — Intestine of cattle Assam 


14S Balantidium depressum (Ghosh) (Fig 127 ) 

"^BalantidxopBxs depressum Ghosh, 1921 a, p 13, fig 12 
Bdlautidxiim depressum Bhatia & Gulati, 1927, p 104 
ProiohalanUdxum depressum Abe, 1928-9, p 89 

Body simply or elongately oval, slightly narrowed, and 
rounded anteriorly, vide and tapering to a pomt posteriorly ^ 
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oval m transverse section A deep concavity on the ventral 
surface, occupying the posterior third of the body Longi- 
tudinal cihary stnag distinct and close to one another Peri- 
stome small and fusiform, about one-fifth of the body-length 
and directed obhquely backwards A row of longer cilia 
placed along its left margin Contractile vacuole posterior and 
lateral Macronucleus oval and central Micronucleus spheri- 
cal and placed at the side of the macronucleus 
Dimensions — ^Length 50-63 , breadth 37 jx 

Remarks — ^Dr H N Ray, who has re-exammed the form, 
informs me in a personal communication that Ghosh’s de 
scription of the species is wrong m certam respects According 

to him the body is slightly pomted at either end, is circular in 
transverse section, both the lateral margms are symmetrical, 
Rnd there is no concavity on the ventral surface The macro- 
nuclous 18 bean-shaped and variable m position Micro 
nucleus is oval or spmdle-shaped and usually hes in the notch 
of the macronucleus He further adds that both axial and 
peripheral systems of fibres are present, and a bormg apparatus 
IS situated at the anterior extremity of the axial system of 
fibres on the left side of the peristome 

Habitat — Rectum of Ptla (Ampullaria) globosa (Swamson) 
Bengal, Calcutta 


149 Balantidium duodem Stem (Eig 128 ) 

Bdlantidiumduodemt^^^m^ 1867, pp 325-6, pi i.iv, figs 19-23, 
Kent, 1880-2, p 578 

Balantidiopsts duodem ^ Butschli, 1887-9, p 1725, pi Ixviii, fig 3 
Balantidium duodem ^ Bezzenberger, 1904, p 157 
'\Balantidium hyahnum, Dobell, 1910, p 75, fig 19 
Balantidium duodeni, Lepsi, 1926 a, p 70, figs 311,312, Wenyon, 
1926, p 1210,Noller, 1926, p 90 
"fBalantidium duodem, Bliatia^& Gulati, 1927, pp 105-6, fig 7 
Balantidium duodem, Reichenow, 1929, p 1191 
Balantidiopsis duodeni, Kudo, 1931, p 375, fig 161, d 
Balantidium duodeni, Hegner, 1934, p 49, fig 42 

Body ovate, flattened , length from only shghtly more than 
the mdth up to one and a half times Peristome narrow, 
cleft-like, and reaching to the middle of the body Contractile 
vacuole single, posterior Macronucleus oval or kidney- 
sbaped Micronucleus close behmd Cysts spherical 
Dimensions — ^Length 74-115 p. (Stem and Kent, 86— 130p.),i 
breadth 53-68/1 (Stem, 77— 109 /x) 

Remarks — ^Dobell (1910) described a species, B hyahnum, 
from the duodenum of R tigrina m Ceylon, and stated that his 
form did not differ markedly from other duodenal forms, 
viz , B duodem Stem and B rotundum Bezz , but the proto- 
plasm was stated to be more hyahne In the anterior region 
there is a striated or granular triangular area, which is also 
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characteristic of £ dvodenidinAB rotundum As in these forms, 
the cilia are long and well developed over the whole body The 
average dimensions are ca 14: fx by 56^, which fall well within 
the dimensions as recorded by Stem or Kent for B duodem^ or 
as found by Bhatia and Gulati for their specimens of B duodem 
On carefully comparmg Dobeirs figure of B hyahnum with 
those of B duodem m the works of Stem and other authors, 
the two are seen to be almost identical The only difference 
appears to be that the macronucleus is placed more posteriorly 
in the body and the micronucleus shovm near the anterior end 
of the macronucleus I do not consider B Tiyalinum as speci- 
fically distmct from B duodem 


Fig 127 



Fig 128 



Fig 127 — Bdlaniidxum de^pressum (Ghosh) (After Ghosh ) 
Fig 128 — Balantidxum duodem St (After Bhatia & Gulati ) 


In the form met with at Lahore the body is flat and oval, 
anteriorly narrower, with the greatest width near the posterior 
end The length of the body is one and a half tunes the ^vidth 
The penstomial field is excavate, nearly straight or bent a 
httle at its posterior end, and reaches the middle of the body 
The peristome is not foUowed by a cytopharynx The cyto- 
plasm IS not clearly differentiated mto cortical and medullary 
regions and has a dense granular appearance The anterior 
region shows a striated triangular area 

Habitat — ^Duodenum and small intestme of Raua tigriTia 
Baud Punjab, Lahore , Ceylon 
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150 Balantidium elongatum Stem (Fig 129 ) 

Balantidium elongatum. Stem, 1867, pp 319-20, pi , figs 11- 
13 , Kent, 1880-2, p 677 Bezzenberger, 1904, p 157 , Lepsi 
1926 a, p 70, fig 308 , Noller, 1926, p 90 
'\BalanUdium elongatum, Bhatia & Gnlati, 1927, pp 107-8 fig 8 
Protobalantidium elongatum, Abe, 1928-9, p 89 
Balantidium elongatum, 'Reichenow, 1929, p 1191, Jiro-sec 1930 
p 20, fig 2 , Hegner, 1934 p 49, fig 38 

Body elongate, cylmdrical, from two to three times as 
long as broad, anterior end pomted or more or less rounded, 
posterior end dra^vn out Peristome long, triangular, extendmg 
up to about one-fourth of the length of the body Contractile 
vacuoles two, median and posterior Macronucleus oval or 
kidney-shaped Micronucleus adjacent 



Fig 129 — Balantidium elongatum St (After Bhatia <L Gulati ) 


Dimensions IJL by 69-130/x jStein), 90-124/i by 
39-53^ (Bhatia and Gnlati), 21 5 jit, by 63 5 /x. (Jirovec) 

Remarks — ^In the specimens exammed at Lahore, toe ^ 

of the body is t^o and a quaiter to three times toe , 

and the greatest A\ndth is behind the middle of the o y 
The cytoplasm is not clearly marked mto cortical and me ii - 
lary regions, and the medullary region has a dense 
appearance Cilia are of uniform length, fine and ’ 

and arranged in longitudinal rou s The anus is si iia e 
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the posterior end of the body The posterior contractile 
vacuole hes a little m front of the anus, and at the moment 
of its contraction is seen to be connected by a canal with the 
anal opemng The macronucleus is oval m outUne, sometimes 
notched, and is situated near the posterior end or m the 
posterior half of the body The nucronucleus lies close to the 
macronucleus These specimens measured only 90-124 ju, 
by 39-53 /A The size of the species thus appears to vary 
a good deal 

Habitat — ^Intestme of Ravn hgnna Daud , PirafJAB, Lahore 


151 Balantidium giganteum Bezzenberger (Fig 130 ) 

^Balantidium giganteum, Bezzenberger, 1904, pp 148, 160-1 
figs 9, 10 

Balantidium giganteum, NoUer, 1926, p 90 , Bhatia & Gulati 
1927, p 111 , Hegner, 1934, p 59, fig 62 

Body regularly egg-shaped, round m transverse section 
Body surface covered with short ciha arranged m distmct 



Fig 130 — Balantidium giganteum Bezz (After Bezzenberger ) 

rows Peristome is a moderately large, broad and deep pocket 
and does not extend to the middle of the body , the left 
hp carries membranelles uhich do not cover the whole width 

OXXi o 
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of the penstomial field Contractile vacuoles four Macro 
nucleus is kidney-shaped or oval , the micronucelus lies m the 
notch if the macronucleus is kidney-shaped, or near one end 
if the latter is oval 

Dimensions — ^Length 205 fj,, width 133 /a 
Habitat — Cloaca of Rana escvlenta var chinensis Osh Asia 
(exact locahty not cited by Bezzenberger) 


152 Balantidium gracile Bezzenberger (Pig 131 ) 

■\ Balantidium, gracile, Bezzenberger, 1904, pp 162-3, pi xi, 
figs 2-3 

Balantidium gracile. Nailer, 1926, p 90 
fBalantidium gracile, Bhatia & Gulati, 1927, pp 108-9, fig 9 
Protohalantidium gracile, Ab6, 1928-9, p 89 
'^Balantidium gracile, de Mello, 1932, p 109, pi xui, figs 7, 8 
Balantidium gracilis, Hegner, 1934, p 69, fig 50 

Body cylindrical, tapering, and rounded at both ends , 
SIX to twelve times as long as wide Peristome excavate, 


Fig 131 


Fig 

Fig 



131 — Balantidium gracile Bezz (After Bhatia & Gulati ) 

132 —Balantidium helente Bezz (After de Mello ) 


extending up to about one-seventh of the length of the body 
Contractile vacuoles two Macronucleus oval Micronucleus 
rounded 

Dimensions — Length 132-210/1, width 25-36/1 (Bezzem 
berger gives 360 /i by 30 /i) , de Mello gives minimum length 
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15 ft, maximum length 11 5 /t, most commonly 94-11 2 ja in 
length and 18-30 /u, m width 

RemarLs — ^The body is round m transverse section, and the 
transverse diameter is practically the same throughout 
the whole length In the somewhat contracted condition 
the body is seen to be curved in an elegant manner The 
peristome is short and bottle-shaped, and bears long and 
abundant ciha along one of its borders The cytoplasm is 
alveolar and clearly defined mto cortical and medullary 
regions, the latter bemg loose and very clear round the nucleus, 
and also contams mitochondria The two contractile vacuoles 
he m the anterior part of the body The macronucleus is 
oval and granular, and hes mostly m the posterior half or 
m the middle, rarely m the anterior half The micronucleus 
is rounded and placed m a depression of the posterior part of 
the macronucleus, or sometimes at some distance from the 
macronucleus 

Habitat — ^Rectum of Rana cyanophlyctis Schn and R hexa- 
dactyla Lesson Asia (exact locahty not cited by Bezzen- 
berger) , rectum of i2 hexadactyyla'LBsson Punjab, Lahore , 
small mtestme of R tignna Daud Nova Goa 


153 Balantidium helense Bezzenberger (Fig 132 ) 

fBalanttdtum helense. Bezzenberger, 1904, pp 151—2, pi xi, fig 1 
■^Balantidium ovale, Dobell, 1910, p 74 
Balantidium helenee, Noller, 1926, p 90. 

Balantidium ovale, Noller, 1926, p 90 
■\Balantidium helenm Bhatja & Gulati, 1027, p 106 , de Mello, 
1932, pp 105-8, pi xiii, figs 1-3, 6, pp 117, 119 
Balantidium helense, Hegner, 1934, p 49, fig 37 

Body ovoid, anterior pole narrow, posterior wider , length 
of the body only a httle more than the width Peristome 
excavated, not reachmg up to the middle Contractile 
vacuole smgle or variable number irregularly distributed 
m the body Macronucleus kidney-shaped, with a rounded 
micronucleus lying m its notch 

Dimensions — ^Mnimum 45 by 30 /t, maximum 175 by 62^, 
usually between 75-125 /x. m length Macronucleus 31-31 ft 
in length, 10-18 ju. m width, on an average 29 2p, by 14 6 ft 
Micronucleus 5jt by 2 5 ft Width between cihary Imes 
3 5ft 

Remarhs — ^In the forms exammed at Lahore the body is 
broadly oval with the posterior end projectmg hke a knob 
The length of the body is only a little more than the width 
The cytoplasm is clearly defined mto cortical and medullary 
portions The cortical portion appears to be structureless, 
but the medullary portion is densely granular Ciha arise 
from definite elongated granules lying within the pelhcle 
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Bezzenberger gives the dimensions as 110-1 30 /n m length 
and 60-70 ;u. in "width The specimens exammed at Lahore 
measured ca 7Gfi m. length and 52/x in width, and were thus 
considerably smaller 

Dobell (1910) described from the same host m Ceylon 
a form which he named B ovale It differs from B heleiix 
Bezz only m size The average size of his forms was about 
80/x by 60p. Bhatia and Gulati (1927) consider this form as 
belonging to the same species as B helen^ De MeUo (1932) 
encountered m the same host forms that were oval hke 
B ovale Dobell, and forms that were elongated hke B hdenss 
Bezz The former measured 36-90 /a m length and 28-66 /x 
m width, or on an average 65-70/z by 45-50 /x, the latter 
measured 45-100/x in length and 30-65 p, m "width, or on 
an average 60 /u, by 45 /a From a detailed study he found that 
the structure of the two forms is identical , and the position 
of the nucleus, as also the occurrence of numerous transitional 
forms, leads him to accept the opmion expressed by Bhatia and 
Gulati that the two species are one and the same 

Habitat — Rectum of Rana tigrina Daud Asia (exact 
locality not cited by Bezzenberger) , rectum of R iigrina 
Daud Punjab, Lahore , Ceyuon Intestme of R tigrina 
Daud , R cyanopJilyctis Schn , and R limnocharis Wiegm 
Nova Goa 

154 Balantidium knowlesii Ghosh (Fig 133 ) 

"f Balantidium knowlesii, Ghosh, 1925, p 189, fig 1 
Balantidium knowlesii, Wenyon, 1926, p 1211 
Balantidium sp , Itoowles, 1928, p 533 
Protobalaniidium knowlesii, Abe, 1928-9, p 89 
Leptoglena knowlesii, Grasse & Boissezon, 1929, p 191 
Balantidium knowlesii, Hegner, 1934, p 49, fig 45 

Body broadly ovate, wider posteriorly than anteiiorly, 
slightly less than twice as long as ivide Anterior end narrow 



Fig 133 — BalanUdntm knoulcsit Ghosh {After Ghosh ) 
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and tapermg, posterior end rounded Dorsal surface convex, 
more prominent posteriorly and ^vitli several famt longitudinal 
grooves Ventral surface flattened Peristome large, ci/p’* 
like, ovate in shape and occupying the ventral surface, leaving 
a narrow space all round except on the right lateral margin 
Adoral row of ciha not ivell developed No distmct undulatmg 
membrane Body completely cihated, anterior body ciha 
long Ectoplasm thin Endoplasm coarsely granular Con- 
tractile vacuole, single, posterior Macronucleus rounded or 
broadly oval, placed m the middle of the body Micionucleub 
smgle, lodged m a depression of the macronucleus 

Dimensions — Length 40 /i,, greatest width 25 /x 

RemarLs — The species resembles B rotundum in having 
a large wide peristome, but differs from that species m (i) the 
peristome occupies nearly the entire ventral surface, (u) the 
iiiacroaucleus is spherical and central, and (m) ihe contractile 
vacuole is posterior 

Habitat — ^In the coelomic cavity of Culicoid^ peregrimts 
Bengau, Calcutta 


155 Balantidium ovatum Ghosh (Fig 134 ) 

fBala7itidiU77i ovatum Ghosh, 1922 6, p 371, fig 1 
Balantidiuyn ovatU77i, Wenyon, 1926, p 1211 , Bhatia & Gulati, 
1927, p 111 

Protohalayxtidium ovatnm, Abe 192S-9, p 89 
Balantidium ovatum ^ Hegner, 1934, p 49, fig 48 

Body elongately oval, wider posteriorly than anteriorly, 
shghtly less than twice as long as its greatest diameter and 
broadly oval m transverse section Anterior end rounded, 
posterior end abruptly tapermg to a pomt Body ciha long, 
a row of longer and stouter ciha at the anterior end Peri- 
stome small, tubuhform, about one-fifth the length of the body, 
directed backwards and mesially There is an undulatmg 
membrane running along the postero-lateral portion of the 
peristome, and a row of stouter eflia m its anterior portion, 
contmuous with the long antenoi body cilia Ectoplasm 
thm, except near the anterior and posterior ends of the body 
Endoplasm densely filled vnth coarse granules Contractfie 
vacuole large, posterior, with an anal canal openmg m front 
of the posterior end Macronucleus broadly oval, situated 
m the middle of the body 

DimeTisions — Length 85 [m 

Remarks — ^This species is said to differ from all other kno^VTL 
species of the genus in possessing an anal canal in conneption 
with . the contractile vacuole It is distmguished nom 
B blatiaium by its shape, the position of the undulatmg 
membrane, and m the thinness of the ectoplasm , but as the 
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description is based on a smgle specimen, Wenyon thinks 
it doubtful whether these two species, B blattarum and 
B ovatum, are specifically distinct 



Fig 134 — Balanlidium ovatum Ghosh (After Ghosh ) 

Habitat — Intestine of Periplaneta americana Bengal, 
Calcutta 

156 Balantidium ranarum Ghosh 

'\BalanUdium ranarum, Ghosh, 1921 a, p 14 
Balantidium raharuin, Bhatia & Gulati, 1927, p 112 

Body elongately to broadly oval, tapermg to a blunt pomt 
anteriorly and obhquely truncate or rounded at the posterior 
end Body more or less rounded m transverse section, 
sometimes with a shght depression posteriorly on one side 
Peristome extendmg from the anterior end to beyond the nuddle 
of the body, and provided with a distmct adoral row of long 
and stout ciha Body cilia long and uniformly arranged m 
meridional rows Contractile vacuoles two and postero- 
lateral, one on each side Macronucleus oval and vanable 
m position, mostly m the middle and on one side, sometimes 
more anterior or posterior Micronucleus adjacent 
Dimensions — ^Length 65 jt, breadth 40 /a 
Habitat — ^Rectum of Rana tigrina Daud Bengal, Calcutta 


157 Balantidium rhesum Ghosh (Fig 135 ) 

^(Balantidium sp Knowles, 1928, p 533 
\ Balantidium rhesum ^ Ghosh, 1929 a, p 14, fig 1 

Body ovate, nearly or less than twice as Jong as 
anteriorly tapering and blunt, posteriorly broad and rounded 
Body oval in transverse section Peristome triangular, placed 
in front and somewhat laterally, and extendmg to one-fourth 
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the length of the body Contractile vacuole single, postero- 
terminal Macronucleus circular and disc-like with convex 
side, placed about the middle to one side, and contammg a 
chromatin mass m the centre 
Dimensimis — ^Length 10—11 ft, breadth 5fi 
Remarhs — The measurements as given by Ghosh are length 
0 01—0 117 mm , breadth 0 0054—0 00525 mm Hegner 
(1934) is of the opmion that his measurements are obviously 



Fig 135 — Balantidium rliesum Ghosh (After Ghosh ) 

mcorrect, and his description and illustration (as reproduced 
above) are so madequate that this species (^) cannot be 
considered seriously He is further of the opmion that 
B simile Cunha & Muniz, 1930, from Rhesus monkeys 
imported mto Brazil, is a vahd species, and is characterized 
by a thickened cortical layer at the anterior end but as this 
character is not shoum by Ghosh, this form cannot be identified 
with B simile without further investigation 

Habitat — ^Intestme of Macacus rhesus Bengal, Calcutta 


158 Balantidium rotundum Bezzenberger (Fig 136 ) 

'\Balantid%um rotundum, Bezzenberger, 1904, pp 153—4, pi 
fig 4 

Balantidium rotundum, Noll?r, 1926, p 90 , Bhatia & Gulati, 
1927, p 112 , Hegner, 1934, p 59, fig 53 

Body round or compactly egg-shaped, strongly compressed 
dOrso-ventrally, vnth a marked bulgmg on the ventral surface 
m contrast to the plane dorsal surface Ciha extraordmanly 
long and fine Peristome sht-like, begmnmg near the anterior 
pole of the body and extendmg backwards along the right 
margin, but stoppmg short m front of the middle of the body , 
the left peristomial maxgin carries long and thick adoral ciha 
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Contractile vacuole single, lying m the right lover quadrant 
of the body Macronucleus is oval or shghtly kidney-shaped, 
never spherical, and hes close to the margin m the left lov er 
quadrant of the body Micronucleus is distmct and hes m the 
notch if the macronucleus is kidney-shaped, and in the middle 
or near one end if the latter is oval 



Fig 136 — BalanUdtutn rotundum Bezz (After Bezzenborger ) 

Dimensions ^ — ^Length 56p, width 44 /x 
Habitat — Small intestine of Rana esculenia Linn var 
chinensisO^ Asia (exact locality not cited by Bezzenberger) 


159 Balantidium sushihi (Fig 137 ) 

'\Balantidtuin siislvthxy Bay, 1932, pp 374-82, figs 1-6 & 1 pi > 
Chakravarti, 1933, pp 346-6, figs 1-3 
Balantidium su^lnhiy Hegner, 1934, pp 58-60, fig 49 

Body torpedo-shaped, circular in transverse section 
Peristome begms as a narrow groove, gradually v’lderung 
as it passes backwards, not reaching the middle of the body 
Left penstomial wall carries long ciha, the left peristomial 
hp bears an undulatmg membrane Morphonemes arranged 
m two conspicuous arches at the anterior end A bonng 
apparatus present Contractile vacuoles three, tv o lateral 
and one terminal Macronucleus broadly oval, and very 
variable m position Micronucleus lateral to the macronucleus 
Dimensions — ^Length 150—319 44/x, %vidth 35-65/x 
Remarks — ^Ray has described a system of axial and 
pheral fibres m the penstomial area Placed shghtly tov a s 
the left of the penstome and embedded in the cytoplasm are 
three or four fibres which are either parallel or twisted a er 
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the manner of a rope They ongmate from just below the 
pellicle at the anterior end and extend posteriorly to a short 
distance behind the mouth A clear knob-hke structure 
or ‘‘ borer is attached at the anterior termmation of these 
fibres by means of a short neck The axial fibres together 
with the borer constitute the bonng apparatus The borer 
has been found embedded in the mtestinal epithehum of the 
host and serves to puncture the gut-wall The peripheral 
system of fibres, arranged in two conspicuous arches along the 



Fig 137 — BaJuntidtum attshilxi Kay ax f , axial system of fibres , 
B, borer , F P b j fibres attached to post penstomial 
border , Z tn , bimtmg membrane , I V , lateral vacuoles , 
My macronucleus , m, micronucleus , Pr F , peripheral 
system of fibres , tv , terminal vacuole , V d , V shaped 
depression (After Ray ) 

left anterior border, is considered as serving the purpose of 
mamtauung the ngidity of the penstomial area, and are 
therefore termed “ morphonemes 

Habitat — Intestme of Rana tigrina, Daud BengaIi, 
Calcutta 
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160 Balantudium testudinte Chagas (Fig 138 ) 

Balantidiumtestxtd%mn,ChB^BS,\%\\,'pp 142— 3, pi x, figs 13-18 
\BalarUxd%um testttdinxs^ Alexeieff, 1912, p 98 
Balantidxum tesiiidims^ Wenyon, 1926, p 1211, jCToller, 1026, 
p 90 

Body large, oval m form Cytostome situated at the 
anterior end, leading into a wide, more or less cylindncal and 
obliquely directed cleft Cilia arranged regularly over the 
surface of the body, with longer ciha in the neighbourhood 



Fig 138 — Balantidium teaiudima Chagas (After Chagas ) 

of the cytostome Endoplasm alveolar, with many mclusions 
Macronucleus oval, granular, central, with a number of 
karyosomes Micronucleus lymg m a depression on the 
macronucleus Dimensions not recorded 

Habitat — ^In the large mtestme of Geoemyda irijuga Ceylon,^ 
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II. Suborder OLIGOTRICHA Butschli 

Body cilia greatly reduced, only a few cilia or stiff bristles 
being present, or completely absent Adoral zone forms a 
nearly complete or quite complete rmg around the margm of 
the peristome, which is usually at right angles to the long axis 
of the body The aboral part of the zone serves chiefly for 
locomotion, while the weakly developed oral part is employed 
for food capture and for carrymg it to the oral funnel The 
oral funnel hes withm or outside the adoral nng Freshwater 
or marine 


IdenhfmUon Table of Families 


1 (4) Without lonca 

2 (3) Oral funnel situated on the ventral 

surface outside the adoral ring 

3 (2) Oral funnel situated vnthin the complete 

adoral rmg 

4(1) With a gelatmous or pseudochitmous 
lonca, to the bottom of which the con- 
tractile postenor end is attached by an 
elongated stalk , oral funnel within the 
complete adoral nng 


2 

[Lachtn , p 267 
Halteriidse Clap & 
[now 

Strobilidiidae * Re che 


[Lachm p 269 
Tintinnidae Clap & 


1. Family HALTERIID^ Glaparede & Lachman, 
1859, emend Kahl 

Without a lonca Body covered with a few scattered bristles 
or none at all The oral funnel hes on the ventral surface 
outside the adoral ring Freshwater or marine 


Genus HALTERIA Dujardin, 1841 

Trtchoda, part, Muller, 1773, p 71 , 1786, p 160 

Trxclwdina^ part, Ehrenherg, 1838, p 265 

Haltena, Dujardin, 1841, p 414 , Clapar^de & Eachmann, 1858-61, 
p 368 , Stem, 1867, p 162, Fromentel, 1874, p 158, Kent, 
1880-2, p 631, Butschli, 1887-9, p 1732, Roux, 1901, p 92, 
Hickson, 1903, p 409, Mmchm, 1912, p 439, Lepsi, 1926 a, 
p 75, Calkms, 1926, p 409 , Sandon, 1927, p 191, Schoemchen, 
1927, p 225, Reichenow, 1929, p 1195, Kahl, 1930-5, p 504 

Animalcules free- swimming, very small, more or less globose 
and constant m form Oral aperture terminal, eccentric, 
associated with a wreath of large cirrose cilia A zone of 
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long stiff springing bristles developed around tbe equatorial 
region of the body Locomotion restless, extremely violent, 
shooting or sprmgmg forwards, with momentary pauses during 
which the animal remains stationary 


161 Haltena grandinella (0 F Muller) (Fig 139 ) 

Trichoda grandinella, O F Muller, 1773, p 77 , 1786, p 160, 
pi xxiu, figs 1—3 

Tnohodtna grandinella, Bhrenborg, 1838, p 267, pi x\iv, fig 5 
Haltena grandinella, Dujardm, 1841, p 416 pi xvi, fig 1 
Trichodina grandinella, Clapar^de & Lachmann, 1858-61, p 369, 
pi xui, figs 8, 9 

Haltena grandinella. Stem, 1867, p 162 , Fromentel, 1874, p 262, 
pi XXIV, figs 1,1a, Kent, 1880-2, p 632, pi xxxu, figs 36-8, 
Butschli, 1887-9, p 1732, pi ixix, fig 6 , Roux, 1901, p 93, 
pi V, fig 16 

^Haltena grandinella, Bhatia, 1920, p 262 
Haltena grandinella, Penard, 1922 pp 224-6 , Faure Fromiet, 
1923, pp 61-2, fig 20 , Hegner & Taliaferro, 1924, pp 387-8, 
fig 146 

"^Haltena grandinella, Gulati, 1925, p 9, fig 21 
Haltena grandinella, Lepsi, 1926 a, p 76, figs 361, 362 , Sandon, 
1927, p 191, pi VI, fig 9 , Schoemchen, 1927, p 225, pi xiii, 
fig 2, Reichenow, 1929, p 1195, Kahl, 1930-6, p 504, fig 82,2 

Body subglobose, transparent, terminating posteriorly m 
somewhat narrov/er obtusely rounded point Springing 



Fig 139 — Haltena grandinella (O F Mull ) B, cytostome , 

macronucleus , Mi, micronucleus , V G, contractiip 
vacuole (After Roux ) 

bristles very long and fine, forming a central girdle, but not 
situated m an equatorial groove or furrow Macronucleus 
oval to kidney-shaped Contractile vacuole m the anterior 
half of the body Common m stagnant water of ponds 
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Dimensions — ^Length up to 40 

Remarks — ^The specimens exammed at Laliore were rounded 
and measured only 25 /x m length The organism possessed 
comparatively few central bristles, and only a few (6 or 7) 
of the larger ciha at the anterior end 

This species was originallj’’ mcluded in the genus Trichoda 
O P Mull , but Dujardm (1841), recognizing the differences 
as regards the position of the mouth and the arrangement of 
the adoral ciliary wreath, made Trichoda grandinella O F Mull 
the type of the new genus Halteria 

Habitat — Pond vater Punjab, Lahore 

162 Halteria sp 

^Haltena sp , Chaudhuri, 1929, p 64, pi m, fig 9 

Habitat — Soils from N W Fkontier Provii^ce, Peshaivar, 
and Central India, Indore 


2 Family TINTUSnSTIDiF Claparode & Lachmann. 

1858. 

With a gelatmous or pseudochitinous lorica, to the bottom 
of which the contractile posterior end of the body is attai hed 
by an elongated stalk The oral funnel lies iiithm the adoral 
zone, which forms a complete rmg The family is rich in 
marine plankton forms, and includes only a few freshwater 
forms 

Kofoid and Campbell (1929) raise the family to the status 
of a suborder, and divide it into a number of families 
Their work should be referred to for d monographic treatment 
of the group 


Genus TINTINNOPSIS Stem, 1867 

Tintinnus, part, Ehrenberg, 1840 , Claparode & Lachtpann, 1858- 
ul, p 195 

Tzniinnopsts, Stem, 1867, pp 154, 168 

CodoTiella, Hackel, 1873 6, v, \u, p 565 

Txntinnopsis, Kent, 1880-2, p 617 . Butaclili, 1887-9, p 1735 
Hakson, 1903, p 409 Calkins, 1926, p 409, Lepsi, 1926 a, 
p 75 , Kahl, 1930-5, p 516 ’ e > . 

Body campanulate or p3Tiform, attached posteriorly by 
a slender retractile pedicle tvithin a membranous cylmdrical 
lorica Avithout a neck-like portion , lorica wall smgle, simple, 
nith numerous adherent sand-grams or other foreign particles 
Peristomial cilia forming tivo complete and independent 
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Ciliary circlets, those of the outer series flexible and tentaculi 
form, those of the mner short and cirrose General surface 
of the body traversed longitudmally from one end to the other 
by rows of short cilia, between which intervene bare mterspaces 
of considerable extent 
Manne or freshwater 

163 Tmtmnopsis lacustris (Entz sen ) (Fig 140 ; 

Codonella lacustris, Entz sen , 1885, pp 19b-200, pi xui, 

figs 10-16 

^Codonella lacustris, Daday, 1898, p 8 
Tintinnopsis lacustris forma Isevis, Entz jun , 1909 h, p 207, pi iv, 
fig 2 , Eaur6 Frenuet, 1923, pp 87—90, fig 28 
Codonella lacustris, Lepsi, 1926a, p 79, fig 386 
Codonella cratera, Kahl, 1930-5, p 617, fig 82, 25, 42, 43 

Body cyhndroid, nearly truncated anteriorly by the edge 
of the peristomial lip, acuminated posteriorly, and with a 
short pedicle Lonca cylindrical, with a round base, rigid, 
and encrusted with foreign particles or clearly arenaceous 
In freshwater plankton 



Fig 140 —Tintinnopsis lacustris (Ent 2 . son ) P,p^tornial Lp 

the bristles on its -external border, C body cilia (After 
Faure^Fremiet ) 
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Dimensions — ^Length of the animal about 80 fju , length of 
the lonca about 65 /x, Tvidth 40 fx, 

Remarks — Tintinnopsis lacusiris is a widely distributed 
species which has often been described (as, for instance, by 
35aday and Lepsi) under the name Codonella lacnstris In 
both Codonella and TiTilinnopsis the test is rigid and chitmous, 
and IS open at the anterior end only In Codonella the test 
shows a defimteneck-hke portion, and the anterior decorations 
and openings are absent or feeble The species, as described 
by Entz sen (1885) and observed by Daday (1898), should be 
referred to the genus Tintinnopsis Entz ]un has shown 
that there are two distmct forms of the species, the one 
described by Entz sen , as defined above and which he named 
forma Uevis, and another m which the lorica is abruptly 
narrowed m the form of a cone, and presents a clearly reticulate 
structure, forma reticulata Eaur^-Eremiet (1923) has given 
a full description of the former, and the figure given is taken 
from Ins work 

Habitat — Ceylon, swamp of Madatugama and neighbour- 
hood of Kalawewa Lake 


164 Tmtmnopsis ovalis Daday (Fig 141 ) 

\TintinnopstB ovalis^ Daday, 1898, p 8 
Tintxnnopsis omits, Kahl, 1930-5, p 517, fig 82, 46 

Lonca uniformly oval, widenmg from the oral end, and 
broadly rounded postenorly 
Length 38-46//, 



Fig 141 — T^nt^nnopns ovalts Daday Lonca only sLoxvn 
(After Daday ) 

Remarks — ^Entz ]un regards this form as a modification 
of Tintinnopsis {Codonella) lacusiris 

Habitat -^wamp of Madatugama Ceylon 
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InCERT^ SE0IS 

Genus OCTOCIRRUS Madhava Rao, 1928 
Characters of the genus not given 


165 Octocirrus sphaeratus Madhava Rao (Fig 142 ) 

fOctoctmw MadhaVa Rao, 1928, p 116, pi ii, figs 3-5 

Body somewhat ovoid, broadly rounded antenorly and 
narrower postenorly At the anterior end and helpmg m 
locomotion there are eight cim as long as the body Cyto- 
plasm differentiated into ectoplasm and endoplasm Con- 
tractile vacuole smgle, median Macronucleus and micro 
nucleus not observed Encysts under unfavourable conditions, 
and immediately after encystment it exhibits short cilia all 
round the body (sic) 



a 



m 0, 






Fig 142 — Octocimis splimratus Madhava Rao a, 
with cilia all round , c, adult stage 
Rao ) 


cyst , 6, stager 

(After Madhava 


Dimensions — Length of the body 30/Lt 

Bemarks — ^This form is not adequately characterized, lor 
such important characters as the peristome, macronuc cus 
and micronucleus ai^e not described The encysted condi ion 
IS described as cihat^d, which is very unusual It may nave 
been an imperfectly observed Strombidium 
Habitat — Soil Mysore 
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III. Suborder ENTODINIOMOEPHA 
Reichenow. 

Body generally oval, often somewhat dorso-ventrally 
flattened Body ciha generally absent The adoral zone 
consists of cirri, forms a complete circle round the peristome, 
and IS contmued further backwards for a short extent In 
certam genera one or more additional zones of cirri present 
on different parts of the body, quite apart from the peristome 
Contractile vacuoles one or more Macronucleus usually 
band-shaped, elongated m the direction of the long axis 
of the body, lying between the oral funnel and the dorsal 
wall of the body Micronucleus smgle, lying close to or m 
a depression of the macronucleus The posterior end of the 
body often dra^vn mto spmes and processes of various forms 
and arrangement Endoparasites, almost exclusively of the 
Ungulate mammals They occur m the rumen or the reti- 
culum of the stomach of the ruminants, m the caecum of the 
horse, or the mtestme of the chunpanzee and gorilla, and 
certam small rodents of South America 
The rumen (paunch) and the reticulum (honeycomb) of the 
rummant stomach are oesophageal derivatives, and as such 
contain no glands to secrete either acid or ferments The 
contents consist of water and large quantities of sahva mixed 
with the partially triturated food of the animal, which con- 
sists of succulent or dried plants and gram The fluid serves 
as an ideal medium for the growth of Cihates, Elagellates, 
amoebae, and Bacteria, and there is a Protozoan fauna more or 
less specific to the rummants 

By some these organisms are regarded not as parasites, 
but as symbionts that assist in digestion and are themselves 
digested lower down the alimentary canal The few that 
escape hemg digested pass out with the fseces and encyst 
on the grass The cysts are swallowed with the grass and 
mfect other hosts 

IdenUficaUon Table of Families 

1 (2) Adoral zone of membranelles always 

present, and m addition a dorsal zone 
of membranelles which are directed for- 
wards, or a number of accessory mem- [St , p 274 

branelle zones may bo present OphryoSGOlecidse 

2 (1) Besides the adoral zone at least two 

broad rows of cim present, which spring 
from the anterior wall of the furrow and ’ 
have their points directed backward Cycloposthldae* Poclie 
CIb T 
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Family OPHRYOSCOLECID^ Stem, 1867. 

Parasitic forms of curious shapes with a thick periplast 
and a retractile peristome Cilia generally absent The 
adoral zone of membranelles is a complete cirGle, and m some 
genera there is an additional rmg of cirri, also directed forwards, 
situated at the bottom of a furrow These cuti are also 
capable of being drawn backwards, in which condition the 
margins of the groove close over them Posterior end of the 
body often drawn out mto spines or other processes of pecuhar 
form and arrangement The family is almost entirely con- 
fined to the stomach of ruminants 

The ongmal genera included in the family Ophryosco- 
lecidffi — Entodinmm, Diplodtmum, and Opliryoscolex — have 
contmually been spht up and recombmed as our knowledge 
of their morphology has increased The genus Diplodinium 
was estabhshed by Schuberg (1888) to include species of 
OphryoscolecidsB havmg a short dorsal membranelle zone 
in addition to the adoral membranelle zone Crawley (1923) 
set up the genus Epidtnium, mcludmg m it species with the 
dorsal zone located considerably behmd the level of the adoral 
zone, thus separatmg Sharp’s Diplodimum ecavdatwm from 
Diplodinium s str The mam skeletal complex of Epidinium 
IS similar to that of Ophryoscolex, bemg composed of three 
plates m each Two species of Epidmium, m which the mam 
skeletal complex consists of five plates, have been separated 
mto a new genus Epiplastron by Kofoid and MacLennan (1933) 
Awermzew and Mutafowa (1914) described the genus 
■dinmm, which Buisson (lfi23) and Dogiel (1927) considered 
unjustified, but Kofoid and MacLennan (1932) haw re- 
established it Diplodinium was further revised by Dogiel 
(1927) and divided mto four subgenera— 
Eudiplodinium, Polyplastron, and Ostracodinium withou 
retaiiung the name Diplodinium for one of the subgenera, as 
required by the International Rules of Zoological JNomen- 
clature Smce the t 3 rpe-species D dentatum falls ivit m 
the subgenus Anoplodinium, Kofoid and MacLeMan consi er 
the name AnopU^inium as a synonym of Diplodinium, 
true name of the typical subgenus 

Kofoid and MacLennan consider that the four subgen 
estabhshed by Dogiel show important differences m 
structure and skeletal parts which distmctly separate > 
they therefore raise these subgenera to full genenc ra 
As they found two distmct groups of species ^ a 
Diplodinium s str , Diplodinium is further restncte , 



OPHRYOSCOIiECrN-aS 


275 


new genus, Eodimum, described Endiplodtmum has been 
restricted, and a new genus, Eremoplastron, established Lastly, 
Dogiers original description of Polyplastron has been retained, 
and the species described by him later (1928) has been put m 
a genus Elytroplastron 

In the two genera Polydtmurn and Elephantophilus recently 
described by Kofoid (1935) there are numerous accessory mem 
branelle zones extending spirally over the elongated body 
The family Ophryoscolecidse may be divided into two 
subfamihes as follows — 


1 (2) With an adoral membranelle zone, and 
with or without a dorsal zone One to 
five skeletal plates Contractile vacu* 
oles usually one to twelve m number, 
located on the dorsal side adjacent to 
the macronucieus 

^2 (1) With an adoral membranelle zone, hut 
without a dorsal zone With numerous 
accessory membranelle zones m a de- 
scendmg right spiral over the elongated 
body One to three skeletal plates 
Contractue \acuoles numerous, m irre- 
gular rows posterior to the accessory 
membranelle zones 


[Kofoid, p 275 
OPHRYOSCOLECrN’^ 


[Kofoid, p 366 
POLYMNITNiJE 


1 Subfamily OPHRYOSCOLECIN^ Kofoid, 1935. 

OphryoscolecidsB with an adoral membranelle zone and 
with or without a dorsal zone One to five skeletal plates 
present Contractile vacuoles usually one to twelve in number, 
located on the dorsal side adjacent to the macronucieus 

Key to Indian Geneva 

1 (3) With only one adoral membranelle 

zone, no dorsal membranelle zone 
5 No skeletal plates , only one contractile 

vacuole , macronucieus simple, band- 
shaped, rarely oval , with or without 
posterior spmes 

3 (1) With a short dorsal membranelle zone 

in addition to the adoral zone 

4 (20) With dorsal membranelle zone on the 

same level as the adoral zone 

5 (8) No skeletal plate 

^ (7) Macronucieus straight, rod-like, be- 
neath the dorsal surface of the body , 
two contractile vacuoles 
7 (6) Macronucieus with its anterior third 
bent ventrally at an single of 30^—90®, 
beneath the right surface of the body , 
two contractile vacuoles 

T 2 


2 


[p 277 

Entomnitoi St , 

4 

5 

6 

pMacIi , p 309 
EoumirrMKof & 


[p 312. 
DxpnoniNrcrM Schub , 
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8 (5) 

9 (15) 

10 (13) 

11 ( 12 ) 


12 ( 11 ) 


13 (10) 

14 


15 (9) 

16 (19) 

17 (18) 


18 (17) 


19 (16) 


20 (4) 

21 ( 22 ) 


22 ( 21 ) 


With one or more skeletal plates 
With a single skeletal plate beneath the 
right surface 
Skeletal plat^ narrow 
Macronucleus triangular or rod like, 
with its anterior end often bent 
ventrally , two contractile vacuoles 
Macronucleus rod-like, with its an- 
terior end enlarged to form a hook 
with its concavity towards the dorsal 
aspect , cuticle and ectoplasm thick , 
two contractile vacuoles 
Skeletal plate broad 
Two to BIX contractile vacuoles m a 
row beneath dorsal surface , oeso- 
phageal fibres heavy and extending 
to posterior end of the body 
With two or more skeletal plates 
With two skeletal plates beneath the 
right surface 

Macronucleus large, with two or three 
promment dorsal lobes , contractile 
vacuoles two, lymg close to the 
macronucleus , cuticle and ectoplasm 
heavy 

Maeronucleus narro\V’^ rod-like , con- 
tractile vacuoles tw6, separated from 
the macronucleus , cuticle and ecto- 
plasm thm 

With two skeletal plates beneath rights 
surface, a small plate beneath ventral 
surface, and a long plate beneath 
the left surface ; cuticle and ecto 
plasm heavy , conspicuous oesopha- 
geal fibrils 

With dorsal membranelle zone located 
farther back on the body 
Dorsal membranelle zone behmd the 
anterior end of the body , mam 
skeletal complex composed of three 
plates not extendmg mto the mam 
caudal spine , two contractile vacu- 
oles 

Dorsal membranelle zone forming a 
girdle extendmg three fourths the 
distance around the middle of the 
body , skeletal complex of three 
plates extendmg the length of the 
right ventral side, even mto the mam 
caudal spme , 9—15 vacuoles ranged 
roimd the body in two transverse 
rows 


9 

10 
11 


[& MacL ,p 324 
Eremoplastbon Kof 


[p 330 

Eudiflodinium Dog 
14 


[p 335 

OSTRACOniNIUM Dog , 
16 

17 


[Mutaf,p 332 
Metabinium Awer A 


[&MacL,p 329 
DiPIiOPtiASTRON Kof 


[Kof & MacL , p 334 
Eeytkopiasteon 


[p 343 

Epidinium Crawley, 


[p 352 

Ophbyoscolex St , 



EKTODETniM 


277 


Genus ENTODINIUM Stem, 1858 

Eniodimum, Stem, 185S p 69 , 1859 a, p 58 , 1867, pp 164, 168 , 
Xent, 188()-'2 p 653 Schuberg, 1888, pp 366—7 , Butschli, 
1887-9, p 1738, Dogiel 1925 c?, pp 43-65, 1927 pp 35—71, 
1928 6, pp 328-9, Calkins 1926 p 409, 1933 p 513, 

Wenyon, 1926, p 1211 , Reicbenow, 1929, p 1199 , Xofoid & 
^lacLennan, 1930, pp 471—544, pis xlix— lu <& 17 text-figs , 
Kofoid & Chnstenson, 1934 pp 347—52 , Das-Gupta, 1935, 
pp 160-5 

Body ovoid, anterior end vrith a spiral ro\r of cim (adoral 
mouth , r or disk 



Fig 143 — Entodiiiium hiconcatitm Xof & 3IacL Semidi*\gramm'»tic 
lateral vie\r shearing location and structure of the prui^ip d 
organelles The surface stnations are omitted tor the 
sake of clearness x2000 nmi> 6«con:<» 

biconcave area, hound lay boxmdw ra\t>r, cx> a- 
contractile vacuole ret ectopl li^tu , txulopi x^u 

exc pore, excretory pore, ui o 3 ho uvuer lip* 

macr , macronucleus I'jc <5 ix\cn\brxueUo f ^ rvot 
merabraneUe rootlet n*^Lr nuoronutlous * f t\tO' 

stome, mof 5/r motor ? i inuvmeteruuu * 

oes , oesophagus ovxl v\\<k ' x 

adoral furrow a < ny vnitoi'* ndex^d ^ 

rectal mxoneme x iwtwwx '• { 

{After Kofoid & M \e\ xuu'xw ^ 
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membranelle zone) leading to a cytostome and cesophagus 
No dorsal membranelle zone No skeletal plates Only one 
contractile vacuole Macronucleus simple band-shaped, 
rarely oval , micronucleus ventral and situated somewhat 
to the left of the macronucleus With or without posterior 
spmes Small to medium-sized (20-120 /x long) 

The prmcipal features of structure can be clearly seen from 
the accompanymg figure, and a careful §tudy of this figure 
will be useful in followmg the descriptions of various species 
Remarks — Jameson (1925) recorded E bursa Stem and 
E dvbardi Buisson, and described E ovale from the stomach 
of the mouse-deer from Ceylon , Kofoid and MacLennau 
(1930) have described twenty species from the stomach of 
Bos ludicus from India and Ceylon Kofoid and MacLennan 
have been able to arrange more than half of these species m 
groups, each consisting of two or more species, which show a 
marked similarity in a number of different structures, particu 
larly in the shape and position of the macronucleus and con- 
tractile vacuole, the shape of the endoplasmic sack, and the 
structure of the rectum, and which differ from one another 
m only one or two features, usually spmes, size, shape, or 
proportions These groups are adopted m the followmg pages 

Key to Indian Species 

1 (28) Without caudal processes 

2 Very small to medium sized, body 

laterally compressed, not curved 

3 (5 ) Ma cronucleus bent anteriorly m a 

hook-like manner 

4 Very small, oval, 20-40 p 
6 (3) Macronucleus not bent 

6 (8) Macronucleus not extendmg beyond 

the anterior half of the body 

7 Medium sized, oval, 51-80 /i macro- 

nucleus short and massive, scarcely 
reaching the middle 

8 (6) Macronucleus extendmg beyond the 

antenoi half of the body 

9 (22) Very small or small 

10 (13) Very small 

11 (12) Ovoid, 22-32/1, macronucleus narrow 

and long, over -J- body-length 

12 (11) Elongated 6val, tapermg posteriorly, 

26—35 /I , macronucleus ovoidal or 
spherical, situated about the middle 
of the body 

13 (10) Small, over 30 /i 

14 (21) Body ovoid 

15 (16) Small, markedly^ elongated (ratio of 

length to breadth 2 35) , endoplasmic 

sack with a chsuractenstic concavity E elongatum u g 

16 (16) Small, not markedly elongated (ratio 

of length to breadth 1 5-1 7), endo- ^ 
plasmic sack without a concavity 17 


2 

3 

4 [p 303 
E ovale Jameson, 

6 

7 

\lseve Dog , p 294 

E anteronucUalurn 

9 

10 

[p 302 

E nanellum Dog , 

[Gupta, p 297 
E cJiatierjeei Das 

14 

15 

[p 291 
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17 (18) 

18 (17) 

19 (20) 

20 ( 19 ) 

21 (14) 

22 (9) 

24 (25) 

25 (24) 

26 (27) 

27 (26) 

28 (1) 

29 (46) 

30 (38) 

31 (36) 

32 (35) 

33 (34) 

34 (33) 

35 (32) 

36 (31) 

37 

38 (30) 

39 (41) 

40 

41 (39) 

42 (45) 

43 (44) 

44 (43) 

45 (42) 


Body broad (ratio of length to breadth 
1 5-1 6) , dorsal and ventral sides 
com ex » 

Body less broad (ratio of length to 
breadth 1 7—1 75) 

Dorsal and ^ entral sides nearly 
parallel 

Dorsal and v^entrai sides tJonvex 
Small, pyriform, 39-46^, macro- 
nucleus curved, club-shaped, long 
5 body -length 
Medium sized or large 
Medium sized, elhpsoid, above 50 /x ^ 
Macronucleus long, beginning close to 
the anterior end of the body and 
extending % body-length 
Macronucleus long, o\er f body- 
lengfh 

Mouth smaller, sides of the body more 
strongly com ex 

Mouth larger, sides of the body less 
convex 

With caudal lobes or spmes 
With only one caudal process 
Caudal process in the form of a 
promment ventral lobe 
Posterior dorsal region not with bicon- 
cave areas 
Small 

Elhpsoid, 39-61 ft, raacronucleus long, 
from ^ to J body-length 
Bhomboid, 30-^7 ft, macronucleus 
thin, wedge shaped, from J to f body- 
length . ^ 

Medium sized, 52—82 u , pre anal lobe 
obhquely truncated , macronucleus 
not extendmg beyond the middle of 
the body 

Posterior dorsal region with bilateral 
biconcave areas 

Small, oval, 28-41 ft , macronucleus 
short stumpy to long band-like, set 
at an angle to the dorsal mid-line 
Caudal process m the form of a pre- 
anal spme 

Ventral spme small, parallel to mam 
axis 

Very small, oval, 24— 30fi, macro- 
nucleus broad, wedge shaped, from 
to body-length 

Ventrsd spme large, curved dorsaHy 
Very small 

Elongated oval, 28-41/1, macronu- 
cleus narrow, band like, from ^ to J 
body-length - , , 

Oval, 25-32 /i , macronuclous broad, 
elongated, from } to | body length 
Small, rotund, 40-53/1 , macro- 
nucleus shghtly cur% od rod like, 
about f body length 


[p 284 

E dubardi Dog , 

19 

E simpIexlDog ,p 308 
E ovmdeum 'Kof 
[MacLi , p 305 

E coniracttim Kof & 

23 CChr*, p 298. 

24 


[p 304 

E ovimim Dog , 

26 

[MacL , p 284 
E ellipsoideiim Kof & 

E bw^a St , p 282. 

29 

30 

31 

32 

33 

[Dog , p 286 
E longimtcl€aiu7n 

[& MacL , p 306 
E rhomhoide^iin Kof 

[p 295 

[monoloh^iin Dog , 

E ant^romtcleatian 

37 


[& Macli , p 290. 
E biconcavityyi Kof 

39 

40 

[MacL , p 296 
E brevx^sptiixim K.oT & 

42 

43 


[p 288 

E rostraittm Fior , 

[MacL , p 301 
E lafcrospimivi K.of & 

[p 283 

E curium Kof & Qhr , 
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46 (29) 

47 (66) 

48 (64) 

49 (52) 

50 (51) 

51 (50) 

52 (49) 

53 (55) 

54 

55 (53) 

56 (62) 

57 (59) 

58 

59 (57) 

60 (61) 

61 (60) 

62 (56) 

63 

64 (48) 

65 


66 (47) 

67 (82) 

68 (71) 

69 (70) 

70 (69) 


With more than one caudal process 
With two caudal processes 
With dorsal and ventral spines or 
processes 

With two spines, one dorsal and one 
ventral 

Small, 38-58 /i, with distmct dorsal 
fin with a sharp dorsal spme at its 
posterior end, and a ^all ventral 
spine , macronucleuB band hke, J 
body length 

Small, 38-51 /x, with heavy dorsal and 
ventral spines , macronucleus band- 
like, f body-length 

With two processes, one dorsal and 
one ventral 

Only one of the processes lobe like 
Small, broad, 30-46^, pre anal pro 
cess rounded, lobe hke, post anal 
pointed spine , macronueleus elonga 
ted 

Both processes more or less lobe like 
Macronucleus elongated, sausage - 
shaped 

Macronucleus not extending beyond 
the middle 

Medium sized both lobes short 
Macronucleus extendmg beyond the 
middle 

Very small, subspheiical, posteriorly 
narrowed, 30—40 /x , caudal lobes 
transversely truncated, lymg close to 
each other, separated by a narrow 
slit , macronucleus elongated 
Short and broad, 42-55 p . , caudal 
lobes more or less pointed, separated 
by a distmct bay 

Macronucleus spherical, situated about 
the middle of the body 
Medium sized, broad, 50-60 p , caudal 
lobes small and pointed 
With two cjaudal spmes, one on each 
side of the ventral lobe 
Very small, oval, 31— 40/z, posterior 
dorsal region depressed laterally, 
formmg bilateral biconcave areas , 
macronucleus short ovoid to long 
band-hke, set at an angle to the dorsal 
mid hne 

With three caudal processes 
With one dorsal and two ventral spmes, 
one on each side of ventral lobe 
Contractile vacuole in the middle of 
the left lateral surface 
Very small, ellipsoid, 19—28 p, right 
ventral spme a small triangular flap , 
macronucleus broad, wedge shaped, 
to f body-length 

Very small to small, broad, 29-45/1, 
right ventral spme broad flange like , 


47 

48 

49 

50 


[MacL , p 287 
E pisciculum Kof L 

[MacL , p 300 
E gibberosuin'K.of L, 

53 

54 ^ 


[Dog , p 285 
E loboso spiiios^um 

56 

57 

[p 295 

58 Idilohum Dog , 
E anieroriKcleatiun 

60 


[p sqs 

Ei himastub Dog , 

[p 299 

E fwca dilobum Dog , 
63 

[p 307 

E seinat Das Gupta, 
65 


[p 201 

E bifidurn (Dog )f 

67 

68 
69 


[MacL , p 
E latcralc Kof 
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macronucleus broad, wedge shaped, 
to 5 body-length 

71 (68) Contractile vacuole to the left of the 

macronucleus 

72 (79) Postero doreal region without bilateral 

biconcave areeus 

73 (76) Macronucleus elongated 

74 (76) Very small, short and stout, 25-39 /i, 

strongly convex surfaces , macro- 
nucleus f of the body -length 

75 (74) Medium sized to large, strongly con- 

vex surfaces , macronucleus may or 
may not extend beyond the middle 
of the body 

76 (73) Macronucleus ovoid, not extendmg 

beyond the middle 

77 (78) Very small, broadly oval, 25—30 , 

dorsal spme as long as the body 

78 (77) Very small, broadly oval, 30-35 ft , 

dorsal spme not very long, arismg 
from the right lateral surface 

79 (72) Postero dorsal legion with bilateral 

biconcave areas 

80 (81) Small, oval, 32-42 ft , dorsal spme 

broad, triangular, ventral spines large , 
macronucleus short to long band like, 
J to of the body length, set at an 
angle to dorsal mid -line 

SI (80) Small oval, 34-40 /i, dorsal spme 
short, narrow, ventral spines large, 
the right \ entral simple or bifurcate , 
inaci onucleus short, broad, 4 to less 
than J the body length, set at an 
angle to the dorsal mid-line 
82 (67) With one dorsal spine, one ventral 
spine, and one lateral lobe or spine 
S3 (841 Very small, short, broad, ellipsoid, 
22—33 V ith tliree prominent ribs 
running the length of the body, dorsal 
and left ventral ribs tenninating m 
caudal spines, thin blade like right 
\ entral rib in the lateral lobe , 
macronucleus very short, stout, s to 
almost the body-length, following 
the spiial course of the dorsal rib 
84 (83) Small, broad, 25-40 u, spines long, 
triangular, one dorsal, one ventral, 
and one large spine on the left side , 
macronucleus wedge shaped, J to ^ 
hod 5 ’^ length 


f&7 MacL , p 293 
E rectangulaium Kof 

72 

73 

74 

[Kof & Macli , p 286 
E aculonucleatum 


E catidaium St ,p 296 


[Das Gupta, p 305 
E ovoido nucleatum 

[Gupta, p 299 
E cLcndra^ Das 

SO 


[MacL , p 289 
E aciitum Kof & 


[MacL , p 289 
E aculeaium Kof & 

83 


[MacL , p 308 
E tricobtatum Kof & 


[MacL , p 301 
E indicum'K.o^ & 


“ Bursa ” Group — ^The features of this group are stated 
to be their large size (60-122/i.) and their habit of eating 
other Ciliates The macronucleus, the vacuole, and the heavy 
sht rectum furnish evidence of close relationship E bursa 
and E dlipsoidciun belong to this group, and E curium^ 
E dubardi, and E Idboso-spinosum^ though smaller m size, 
may also be placed here 
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166 Entodinium 6ursa Stem (Fig 144 ) 

Bntodtmumdursa, Stem, 1858, jyp 69-*70 , 1867, p 164, Schuberg, 
1888, pp 366, 404-9, figs 6, 29 
fBntodtntum bursa, Jameson, 1025, p 407 
\DtplodtniU7n bursa, Jameson, 1926, p 408 
Eniodtmum vorax forma vorax, Dogiel, 1925 a , 1927, pp 46~7, 
fig 10,0,5 

Eniodtmum bursa, Dogiel, 1927, p 68, fig 35 , Kofoid & Mac 
Lennan, pp 496—7 

^Eniodtmum torax. Das Gupta, 1935, p 160 

iody stoutly ellipsoid, 'with relatively plane surfaces , 
length 1 4 times the dorso-ventraJ diameter, the antenor 
end flattened to form the oral area , posterior end roimded 
Cytostome relatively large Contractile vacuole smgle, lateral, 
Bonjewhat behmd the anterior end Anal groove lead? into 



Fig 144 — Entodxnuim bursa St a, with retracted , b, with expanded 
adoral zCne Ev, small Entodxmum s] cimens in the 
endoplasmic sack , Ma, macronucleus , Mt, mioronucleos , 
V, contrnctilo vacuole (After Dogiel ) 

a depression at the posterior end of the body Macronucleus 
large, cylindrical, extendmg from a httle distance behind the 
oral end to almost the posteiior end of the body Micro- 
nucleus small, lying close beside the macronucleus 
Dimensions — ^Length 80-121 fz , breadth 52-83 p 
Feeds on other Ciliates 

Remarks . — Dogiel (1927) lists E bursa among the “ species 
incertm/^ and thinks that the form described under this 
name by Schuberg was a complex of species, all of which are 
now listed under different names, e g , E simplex, E ovtnum, 
E dubardi, E parvum and E vorax, and, further, there 
is now left no non-caudate form to which the name E bursa 
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could apply Dogiel has ignored the accepted principle of 
nomenclature, that in revising a species some part must be 
left under the onguial name Kofoid and Macl^nnan (1930) 
consider B vorax vorax Dogiel, 1925, to be a synonym of 
E bursa Stem 

In E bursa the cytostome is larger than m E ellipsoideumy 
and m expanded forms the sides are nearly parallel The 
Ceylonese form closely resembles the European form, but the 
nucleus is bigger 

Habitat — Stomach of Tragulus meminna IMilne-Edwards 
(mouse-deer) Ceylon The material was collected by Dobell 
(1910) Also rumen of Capra hircus Lmn Bengal, Calcutta 


167 Entodinium curium Kofoid & Christenson (PI X, 
fig 2) 

'\E7itod\n\um curtimi^ Kofoid & Christenson, 1934, pp 350-1,. 
pi xx\ , fig 5 , fig A, 5, 6 

Bod^^ rotimd and stout, 1 21-1 56 dorso-ventral diameters 
m length Dorsal and ventral surfaces convex, Avith the 
ventral convexity more promment One short ventral spme 
at the posterior end Oral area circular and occupjnng a large 
part of the anterior face of the animal Cytostome tilted 
to the left (Esophagus is long, and curvmg to the right and 
dorsalwards ends on a level Tvith the posterior third of the 
macronucleus Its wall is composed of a number of feebly 
stammg longitudmal fibrils Boundary layer enclosmg the 
endoplasmic sack hes directly underneath the pelhcle on the 
lateral and ventral surfaces of the body, but forms a con- 
cavity dorsally for the ventral face of the macronucleus and 
the contractile vacuole Contractile vacuole to the left of the 
anterior end of the macronucleus Rectum sloping, with the 
anal opening at the extreme posterior end of the animal, just 
dorsal to the small spme Macronucleus a shghtly curved, 
stout, rod-hke structure, rounded at both ends, lying m the 
dorsal middle Ime and extending about four-fifths of the length 
of the body ^Micronucleus small, subsphencal, close to the 
ventral surface of the macronucleus, at about one-fourth 
its length from its anterior end 
Eimensious — ^Length 40-53/1 

Peeds on Bacteria and very’' small pieces of plant debris 
Jtemarls — E curium closely^ resembles E elhpsoideum in 
general body form and proportions, m shape of the macro- 
nucleus and ty^pe of cesophagus, but differs m its smaller size 
and the possession of a short ventral spme 
Habitat — Stomach of Bos gaums H Smith Mulehole, 
^Ivsore 
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IGS Entodimum dubardi Binsson (Fig 145 ) 

Entodmtiim rhibardi, Buisson, 1923 b, p 9S 
'^Entodiniurn diihardi, Jnmeson 1925, p 407 
Entodmxum dtibardi forma dubardi. Dope], J927, p **2 fig 5 
Entodnixiim duhardt duhardi^ AVertheim, 19S5, pp 223-9, hg o 
^Entodimum dxtbardx. Das Gupta, 1935, p 160 

Body oval, length 1 55 times the dorso-ventral diameter, 
the anterior end truncated, strongly flattened lateralh 
Cytostome relative^ small Contractile vacuole smgle, situated 
to the left of the anterior end of the macronucleus Macro- 
nucleus large, band-shaped or sausage-shaped, somewhat 
narroved posteriorly Micronucleus elongated, situated at 
or m front of the middle of the macronucleus 
Dimensxo'Jis — Length 30-40 ft, width 20-25 ft 
Remarks — The relatively large ectoplasmic expansions of the 
sides and the promment anal canal are the characteristic 
features of the species In the forms from Cejlon the 



Fjg 145 — Entodmium duhardt Buisson (After Buisson ) 

nucleus is larger, occupj mg^ the vhole length of one side, and, 
as a rule, does not taper to a pomt In addition no striping 
could be detected on the cuticle In the specmiens from 
Capra h^rcus the macronucleus is variable m size and usually 
reaches the middle of the dorsal side 

Habitat — Stomach of Tragnlus mcimnna SIilne-Edvards 
(mouse-deer) Ceylon The material vas collected by 
Dobell (1910) Also rumen of Capra Jitrciis Lmn Bengal, 
Calcutta 

169 Entodimum ellipsoideum Kofoid & MacLennan (PI D , 
flg 17 ) 

\Entodin\iim eUx^isoxdcuuif Kofoid MacLennan, 1930, pp 4J9 
500, p] In, fig 17, fig r 

Body a stout ellipsoid, Jength 1 20-1 67 times 
ventral diameter, the anterior end flattened to form o 

area Icaterallv compressed Cytostome relatively sma ( 
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0 64 dorso-ventral diameters m diameter) Contractile vacuole 
to the left of the macronucleus, somevrhat below the antenoi 
end Anus a narrow transverse sht Macronucleus large, 
triangular, extendmg along the dorsal mid-lme from the 
oral region past the middle of the body Slicronucleus ellip 
soidal, lying m the middle half on the left side of the macro- 
nucleus, or shghtly ventral 

Dimen^icms — ^Length 65-120 fi 

Voracious feeder 

Remarks — ^The species is distmguishable from E bursa 
by the smaller cytostome and more strongly convex sides of 
the body 

Habitat — Stomach of Bos indicns Lmn Madbas, Coonoor , 
CBynoK, Colombo 

170 Entodinium loboso-spmosum Dogiel (Eig 146) 

Eniodtmiim dubard'i (part) Buisson, 1923 6 
Entodimum duhardi forma spinoaiim, Dogiel, 1925 a, pp 119—20 
Entodimum loboso spmosum^ Dogiel, 1927, pp 60—1, fig 27, a-c 
fEntvdtmum loboso spinosiim. Das Gupta, 1935, p 160 

Body moderately short and broad, both dorsal and ventral 
surfaces distmctly convex Anterior end truncated, posterior 



Fig 146 — Enfodmtinii lobo'^o spinositm Dogiel (After Dogiol ) 

end provided vutli two processes One of these processes’- 
IS pre-anal and is gentb^ rounded at the end , the other 
process arises from tho doisal (postanal) part of the posterior 
end of the body, is bioad ut its base, elegantly curved, and 
narrows sharply into a S])iuo. Ciluirv’^ apparatus and endo- 
plasmic sack donoi juostMd nny chaiacleristic feature Macro- 
nucleus elongated, dorse vent tally oomprossed, and closely 
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against the dorsal surface of the body Micronucleus 
hes about the middle of the macronucleus 

Dimensions of the examples from cattle and sheep — Length 
30-46 fi, breadth 20-31 /x , ratio of length to breadth 1 6 
Habitat — ^Rumen of Capra hircus Lmn Bengal, Calcutta 

“ Longinucleatum ” Gkoup — This group is characterized 
by a long macronucleus extendmg along the length of the 
dorsal niid-hne, a heavy boundary layer, and a well-developed 
sht-like rectum Its members are short and stout, mth 
strongly convex surfaces E acutonucleatum and E longi- 
nucleatum belong to this group 


171 Entodinium acutonucleatum Kofoid & MacLennan 
(PI I, fig 1 ) 

fEntodtmum acutonucleatum, K^oToid&MacLeimB.n, 1930,pp 603-4, 
pi xlix, fig 1 , fig G, 1, 2 , Kofoid & Christenson, 1334 
1934, pp 347-8, pi xxv, fig 1, fig A, 1, 2 13-18 

Body short and stout, length 1 10-1 44 tunes the dorso- 
ventral diameter^ laterally compressed Dorsal surface 
contmued posteriorly m a sharp, but relatively broad, dorsal 
spme curvmg ventrally Ventral lobe present, but relatively 
small, mth two small spines, one on each side, curvmg dorsal- 
ward Oral area inchned ventrally Endoplasmic sack 
fauly clearly defined by the boundary layer Contractile 
vacuole close to the left of the anterior end of the macro- 
nucleus Rectum a wide thm- waited sht, openmg by a small 
oval anus Macronucleus elongated, extendmg along four- 
fifths of the dorsal mid-hne Micronucleus a small, eUipsoidal 
to spherical body, lymg on the left ventral side of the antenor 
quarter of the macronucleuh 
Dimensions — ^Length 26-39 p. 

Feeds on plant debris, particularly pollen grams 
MemarJes — ^The specimens from B gaums show greater 
variation m size and shape of the extremities of the macro- 
nucleus, the spmes are relatively longer, and the notch between 
the ventral spmes is deeper than m those from B indicus 
Habitat — Stomach of Bos indicus Lmn , Madras, Coonoor , 
Ceylon, Colombo , stomach of Bos gaums H Smith 
Mulehole, Mysore 


172 Entodmium longinucleatum Dogiel (PI I, fig 2 ) 

Bntodimuni longinucleatum, Dogiel, 1926 d, pp 47—8, fig 6 , 1927, 
pp 48—9, fig 12 , , 

"^Entodinium longinucleatum, Kofoid & MacLennan, 1930, pp 001-^, 
pi xlix, fig 2, fig G, 3, 4, Kofoid & Cliristeneon, 1934, 
pp 351-2, pi XXV, hg 3, fig A, 3, 4 , Das Gupta, 1936, p 160 
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Body ellipsoid, length 1 21-1 52 tunes the dorso-ventral 
diameter, anterior end broad and blunt, flattened laterally 
Oral area relatively small Ventral lobe promment Endo- 
plasmic sack has a distmct boundary layer Contractile 
vacuole close agamst the left side of the macronucleus, sbghtly 
anterior to the micronucleus Eectum a broad transverse 
sht Anus a narrow elliptical openmg on the dorsal side 
of the base of the ventral spme Macronucleus elongate, 
extendmg along the dorsal mid-lme from two-thirds to three- 
quarters of the length of the body Micronucleus small. 
Spherical or ovoid, on the ventral side of the anterior quarter 
of the macronucleus 
Dimensions — Length 39-51 /x 
Feeds on plant debris, particularly pollen grams 
Memarks — ^This species differs from E acutonucleaium m 
that the only caudal structure present is the ventral lobe 
mstead of a lobe plus two lateral spmes as m theCt species 
Habitat — Stomach of Bos indicus Linn Madras, Coonoor 
Cevdon, Colombo , stomach of Bos gaums H Smith Mule- 
hole, Mysore , rumen of Capra hircus Linn Bekgal, Calcutta 

“ RosTRATtru ” Gkoot — ^This group is marked by a straight 
rod-hke macronucleus, with the contractile vacuole lymg 
anterior to it, and by the presence of a conspicuous excretory 
canal The boundary layer is very weak and the rectum 
a simple cyhnder with two steeply spiral jnyonemes nsme 
from it It mcludes E pisciculum and E rostratum ° 

173 Entodinium pisciculum Kofoid & MacLennan tt 
fig 9 ) ' 

fEntodtmunt ptscjculum, Kofoid & MacLennajj igan -m o 
pi 1. fig 9 , fig H. 3. 4 PP °07-8, 

Body long and shm, length 1 76-2 38 tunes the dorso- 
ventral diameter* gracefully tapermg postenorly to form the 
ventral spme, laterally compressed Dorsal surface convex 
ventral sufface nearly plane A thm cuticular flanne alonz 
the dorsal imd-lme with a fusiform projection near the antener 
end and a sharp dorsal spme on the posterior end 
stome m contracted specimens a narrow transverse 
Contractile vacuole directly anterior to the macrocncf'?'^- 
Rectum m the base of the ventral spme, wjth a small 
anus Macronucleus straight, rod-like or band like 
along the dorsal mid-lme m the middle half of the 
to six times as long as wide hlicronucleusjjj ^ 
m the macronucleus along the middle of the 
edge 
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Dimensions — ^LengtJi 38-58 /x 
Feeds on Bactena and small Flagellates 
Bemarks — ^The shape of the body, with the prominent 
dorsal “ fin,” gives E pisciculum a stnkmgly fish-hke appear- 
ance It IS a large E rostratum, whose morphology has been 
comphcated by the addition of a flange along the dorsal mid- 
hne 

Habitat — Stomach, of Bos indicus Linn Madras, CJoonoor , 

CEYiiON Colombo 


174 Entodimum rostratum Fiorentmi (PI 11, fig 6 ) 

Eniodimum rostratum, Fiorentmi, 1889, p 19, pi i\ a, fig 3 , 
Eberlem, 1895, pp 270-1, pi x\nu, fig 22 , Schweier, 1900, 
pp 92-3 pi 11 , fig 36, Buisson, 1923 6, pp 93-5, fig 31 

Entodimum rostratum forma rostratu?77, Dogiel, 1927, pp 52-3, 
% 18, a-/ 

"fEntodimuTn rostratum, Kofoid & MacLennan, 1930, pp 505-7, 
pi 1, fig 6 , fig H, 1, 2 

Non Entodimum rostratum, Gimther, 1900, pp 640-8, figs 12-14 

Body rather long and shm, length 1 50-2 18 times the dorso" 
ventrai diameter Dorsal surface convex, ventral surface 
concave The dorsal side termmates in a short, broad dorsal 
lobe, the ventral side m a heavy, blunt spme Cytoatome 
m contracted forms a narrow transverse sht, in expanded 
forms circular Contractile vacuole directly anterior to the 
macronucleus Rectum at the base of the ventral spme, 
anus between the ventral spme and the dorsal lobe Macro- 
nucleus straight, rod-hke, extendmg along dorsal mid-hne m 
the middle half of the body, four to times as long as wide 
Micronucleus jui a small depression m the macronucleus, 
along the middle of the left ventral edge 
Dimensions — ^Length 2S-4X fi 
Feeds entirely on Bacteria and small Flagellates 
Remarks — ^The length of the tail and the degree of con- 
cavity of the ventral surface vary widely m this species The 
Indian specimens are of the short-tailed form 

Habitat — Stomach of Bos inAicus Lmn Madbas, Coonoor , 

Ceylob, Colombo 


“ BiOoncavum ’’ Group — This group possesses a macro- 
nucleus of ordmary length but set at an angle to the dorsal 
nud-hne T^ie endoplasmic- sack tapers posteriorly to form 
a cone, and the rectum is--stout and eylihdncal, reinforced 
with transverse, circular myonemes E acnleaium, E acutum, 
E hiconcavum, E hifidnm, and E elongatum are mcluded 
m this group 
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175 Entodmmm aculeatum Kofoid & MacLennan fPl III, 
fig 12) 

^Entodimum aculeatum^ Kofoid & MacLennan, 1930, pp 515-1 7 ^ 
pi b, fig 12, fig K 

Body oval, length 1 31-1 43 times the dorso-ventral dia- 
meter, strongly compressed laterally Dorsal surface strongly 
convex, anterior portion of ventral surface convex, posterior 
portion flat or shghtly concave A short narrow dorsal spme , 
two large caudal spmes, one on each side of the reduced ventral 
lobe The right ventral spme extends farther towards the 
dorsal side, and may or may not be bifurcated Cytostome a 
small opening m the anterior projection Endoplasmic sack 
with its anterior portion shorter than m the other species 
of the group, but with the comcal portion as long as m the 
other species Rectrum narrow, cyhndrical, opening to the 
exterior by the anus Contractile vacuole near the dorsal 
mid-lme, to the left of the macronucleus, somewhat behmd 
its anterior tip Macronucleus a short, broad body, located 
along the dorsal border, extending from near the anterior 
end to past the middle of the body, set at an angle to the dorsal 
mid-hne Micronucleus near the left ventral border of the 
middle third of the macronucleus 
Dimmsions — ^Length 34—40 fx 

Feeds on small plant debris, rarely on Bacteria or Flagellates 
Remarks — Throughout the Ophryoscolecidae a major 
trend m their evolution is the mcreasmg complexity of the 
caudal ornament accompamed by a considerable variation 
m the details of the spmes among mdividuals of the same 
species The variation m a spme from simple to bifurcate, 
as seen m this species, has been described before by Dogiel 
from species of other genera 

Habitat — Stomach of Bos tndicus Linn Ceylon, Colombo 


176 Entodimum acutum Kofoid & MacLennan (PI III, 
fig 15.) 

^Eniodtmum acutum, Kofoid & MacLeimau, 1930, pp 514—15, 
pi b, fig 16 , fig I, 3, 4 

Body oval, length 1 25—1 68 times the dorso-ventral dia- 
^ meter, laterally compressed Convex on both dorsal and 
ventral surfaces Three spmes of nearly equal length — a 
broad triangular postero-dorsal spme and two large caudal 
spmes, one on each side of the reduced ventral lobe. Cytostome 
a small opening m the anterior projection Endoplasmic 
sack wide, tapenng posteriorly to a cone Rectum narrov, 
cyhndncal, opemng to the exterior by the anus Contractile 
vacuole near the dorsal mid-lme to the left of the macro- 
crL u 
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nucleus somewhat behind its anterior tip Macronucleus 
vanes from a short form to a long band, on the average longer 
than m the other species of this group , located along the 
dorsal border, extending from near the anterior end past the 
middle of the body, and set at an angle to the dorsal mid-line 
Micronucleus spherical, near the left ventral border of the 
middle half of the macronucleus 
Dimensions — Length 30-42 p. 

Feeds on small plant d6bris, rarely on Bacteria or Flagellates 
Remarks — The posterior biconcave region, as present m 
E biconcavum and E bifidum, is represented m this species by 
a biconcave region ivith the heavy dorsal rim prolonged mto 
a dorsal spine , there is, however, no tendency for the right 
ventral spme to become bifurcated as m JS aouleatum 

Habitat — Stomach of Bos indicus Linn Madras, Coonoor , 
Ceydon, Colombo 


177 Enfodinium biconcavum Kofoid & MacLennan (PI III, 
fig 14 , fig 143 ) 

'\Entodinium biconcavum, Kofoid & Madjoiinan, 1930, pp 509—11, 
pi Ii, fig 14, fig 1,1,2, Das Gupta, 1936, p 164 

Body oval, length 1 15—1 62 times the dorso ventral dia- 
meter, laterally compressed Strongly convex on both 
dorsal and ventral surfaces , posterior doisal region of the 
body depressed laterally, formmg bilateral concave areas 
A small blunt ventral lobe is the only caudal projection 
Anterior end truncated at right angles to the mam axis to 
form the broad oral area , adoralhps relatively heavy Endo- 
plasmic sack wide, tapermg posteriorly to form a cone Rectum 
narrow, cylmdrical, pomting dorsally and opening to the 
exterior by the anus Contractile vacuole at the left or the 
anterior end of the macronucleus near the dorsal mid-hne 
Macronucleus from a short stumpy to a long, thm band-hke 
structure, extending along the dorsal border from the leve 
of the attachment of the oesophagus to about the miacue 
of the body, and set at an angle to the dorsal mid-lme 
nucleus small, spherical, near the left ventral border oi e 
anterior third of the macronucleus 


Dimensions — ^Length 28-41 p -ni u * a 

Feeds on small pTantd^bns, rarely on Bacteria or FlageUams 
RemarLs—ThiB species is very similar to E ekmgatum 
Dogiel m the general shape of the body and macronucleus, 
comcal endoplasmic sack, cyhndncal rectum, snia 
particles and ventral lobe, but it diffem from tha 
m size, relative body proportions and in having bot^ su 
convex ^ olnv/mtum the dorsal side is convex and 


ventral flat 
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The specanens from Capra hircus are larger, measming 
S9-^5 fM in length and 3i>-34 ft m dorso-ventral diameter, and 
tie macronncleiis is narrow towards its anterior end and massive 
towards the posterior 

Hcb'fai. — Stomach of Bos irdicus Linn. : Madeas, Coonoor , 
CirsxoE. Colombo rumen of Capra tirciis Lmn * BiEtGAij 
Crlcnrta 


ITS Eutodininm bififlnm (Dogiel) (PI IH fig 13 ) 

forms Oifd Dosn^l, 1927^ pp. 53—4^ 

19 C-€. 

*^1 rosirai^ r\ forma aberration tcauda, Do^el, 

1927, p 54, fig 19, 

f a Kofoid & MacLennan, 1930, pp 511— IS, 

pi li, fig 13 fi^ «r 

Bodv oval length 1 50-1 90 times the dorso-ventral dia- 
meter laterally compressed Strongly conve:s: on both dorsal 
and ventral surfaces posterior dorsal region of body de- 
pressed laterally, forming bilateral concave areas Two 
caudal spmes one on each side of the ventral lobe Anterior 
end sharply trancated at right angles to the mam a^is to 
form a broad oral area : adorai bps relatively light Endo- 
plasmic sack wide, with a posterior cone Rectum narrow, 
cylindrical pointing dorsalwards, and opening to the extenor 
by a small circular anus situated between the ventral lobe 
and the postenor portion of the biconcave area Contractile 
vacuole on the left of the anterior end of the macronucleus 
near the dorsal mid-bne ilacronucleus from a short ovoid 
to a long, thm, band-like body, along the dorsal border, but 
set at an angle to the dorsal mid-lme Micronucleus small, 
spherical, near the left ventral border of the middle half of 
the body 

Dimen^tors — ^Length 31-40 p 

Feeds on small plant debns, rarely on Bactena or Flagellates, 

EemarJs — The caudal spmes vary from short, insi^uficant 
projections to rather large ^ines 

Habifat — Stomach of Bos indicus Lonn. Madkas, Coonoor. 

179 Entodinium elongatum Dogiel (Fig 147 ) 

tJorca*umf Dogiel, 1927, pp 4o-6 fig 9, c-*c 
xKitcd'nium €lor»g^*um, Das-Gupta, 1935, p 161 

Body very elongated, ventral surface almost flat, dorsal 
surface shghtly convex Posterior end of the body unarmed, 
somewhat"^obliquely truncated Endoplasmic sack not sym- 
metncaily oval but showmg a dorsal diverticulum at ita 
hinder end. Anal tube long, thm and extending quite up 
to the postenor end Contractile vacuole close to the anterior 
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end of the macronucleus Macronucleus short and thick, sym 
metrically rounded at both poles, and not thickened at its 
anterior pole Micronucleus hes about the middle of the 
macronucleus 

Dimensions — Length 41-50 [i breadth 17-22 fj. , ratio of 
length to breadth 2 35 



Fig 147 — Entodzmum elongaium Dogiel a, left view , 
b, right view (After Dogiel ) 


Remarks — This species is very similar to E nanellum^ but 
larger m dimensions, and the endoplasmic sack is relatively 
clearer 

Habitat — Rumen of Capra Jnrctis Linn Bengal, Calcutta 


Laterals ” Group — ^This group is distmguished prm- 
oipally by the l 9 cation of the contractile vacuole m the 
middle of the left lateral surface, by a conspicuous lateral 
flattemng, and the short, stout, almost rectangular pro 
portions of the body m side view Ef laterale and E red- 
angulatum belong to this group 

180 Entodimum laterale Kofoid & MacLennan (PI 
fig 16) 

'^Entodzmum laterdl^f Kofoid &/ MacLennan, 1930, pp 518—19, pi hi 
fig 16, fig L, 1, 2, Das Gupta, 1935, p 163 

Body short and fairly broad, trimcated elhpsoid m lateral 
outhne, length 1 05—1 55 times the dorso-ventral diameter, 
laterally compressed Dorsal and ventral surfaces both 
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convex, tne dorsal more so than the ventral The broad 
posterior part of the body terminates m three spmes , the 
dorsal spme is long, thin and flattened laterally , left ventral 
spme fleshy , right ventral spine a small triangular flap 
The broad oral area tipped ventrally at a shght angle Endo- 
plasmic sack a laterally compressed cyhnder, endmg anteriorly 
just behmd the oral apparatus and posteriorly just above 
the base of the spmes Rectum sht-hke, opening by a small 
oval anus Contractile vacuole located m the middle of the 
left side just opposite the cesophagus Macronucleus a broad 
wedge-shaped body, two to three tunes as long as wide, 
broader anteriorly, located along the dorsal mid-lme Micro- 
nucleus small, spherical, on the mid-region of the left ventral 
side of the macronucleus 
Dimensions — ^Length 19-28 it 
Feeds on Flagellates, amoebse and plant debris 
Remarhs — ^The caudal spmation of this species resembles 
iihat of E caudaium Dogiel The laterally flattened dorsal 
spme, the triangular right ventral spine and the rounded 
left ventral spme are present m both species The con- 
tractile vacuole, however, hes at the left of the anterior end 
of the macronucleus m E candatum and m the middle of the 
left side of the body m E laterale 
Habitat — Stomach of Bos indicus Lmn Madras, Coonoor , 
Ceylon, Colombo , lumen of Capra hircus Lmn Bengal, 
Calcutta 


181 Entodmlum rectangulatum Kofoid & MacT^nnan. 
(PI IV, fig 19 ) 

'\Enio dimum rectangida iu m, Ko foid & MacLennan, 1930, pp 6 1 9-2 1, 
pi In, fig 19 , fig L, 3, 4 , Das Gupta, 1935, p 163 

Body stout and heavy, length 1 07—1 48 tunes the dorso- 
ventral diameter, laterally compressed Dorsal and ventral 
surfaces equally convex , lateral surfaces almost flat Pos- 
terior end of the body truncated, with three caudal spmes , 
dorsal spme flattened laterally , left ventral spme fleshy , 
ventral and right side of the body contmued posteriorly m 
a flange-hke right ventral spme occupymg one-third of the 
circumference of the body The bro^, shallow oral area 
set at right angles to the mam axis, or shghtly tipped ventrally 
Endoplasmic sack a laterally compressed cylinder Rectum 
sht-like, opemng by a small oval anus Contractile vacuole 
m the middle of the left side just opposite the oesophagus 
Macronucleus broad, wedge-shaped, two to four times as long 
as wide, broader at the anterior end, and located along the 
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dorsal nud-Iine Micronucleus small, ovoidal, on the nnd 
region of the left ventral side of the macronucleus 
Dimensions — Length 29—45 p. 

Feeds on Flagellates, Bacteria, amoebae and plant d^bns 
Remarks — ^The specimens from Capra hircus differ from 
the description given above in their dimensions, measuring 
40-50 p m length and 25-30 p in dorso-ventral diameter 
The micronucleus is placed near the anterior end instead 
of near the middle of the macronucleus 
Habitat — Stomach of Bos indicus Lmn Madras, Coonoor, 
Ceylon, Colombo , rumen of Capra hircus Lmn Bengal, 
Calcutta 


Unallocated Species — ^The remammg species of Ento~ 
dinium do not show any close relationships vuth one another, 
and cannot be arranged m groups 

182 Entodmium anteronucleatum forma IsBve DogiJ (Fig 
148, a ) 

Entodmium anteronucleatum forma leeve, Dogiel, 1927, pp 49-50, 
fig 14 

•^Entodiniurn leeve. Das Gupta, 1935, p 162 

Body elongated oval, usually shghtly compressed laterallj*, 
with the posterior end rounded Endoplasmic sack usually 



Fig 148 — Entodmium anteronucleatum Dogiel a, forma leeve, b, 

monolohum , c, forma dilobum Mt, micronuclous , p *> 
oesophagus (After Dogiel ) 


filled With food particles, consistmg of chlorophyll granu es, 
shreds of moss, etc Macronucleus short and 
IS situated at some distance from the anterior end, and oc 
not extend beyond the middle of the bod^ Micronuc t 
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oval and situated ventral to the posterior part of the macro- 
nucleus 

DinieTisions — ^Length 51—80 /a, breadth 39-49 /m , ratio of 
length to breadth 1 45 

Habitat — ^Rumen of Capra hircas Linn BengaIi, Calcutta* 


183 Entodmium anteronucleatum forma mouolobam Dogiel 

(Fig 148 , b ) 

Entodimiim anteronudeaturn forma Tnonolobum, Dogiel, 1927, p 50, 
fig 15 

fEnfvdtmum monolobztm, Das Gupta, 1935, p 161 

General organization as m ^ aTitercmiiclmtum forma laeve 
except that the body is provided vnth a very short ventral 
lobe at the posterior end The lobe is pre-anal and is bent 
dorsal wards m a hook-hke manner 

Dimensions — ^Length 52—82 /x, breadth 39—50 /x , ratio 
of length to breadth 1 45 

Habitat — Rumen of Capra hiraus Linn BENGAn, Calcutta. 

184 Entodmium anteronucleatum forma dilobum Dogiel 

(Fig 148, c) 

Entodxmum anteronudeatum forma dilohumf Dogiel 1927, pp 60— 51, 
fig 16 

'\Entodtmiim anteromideatiim. Das Gupta, 1936, pp 161-2 

General orgamzation as m -E aTiieronucleatum forma mono- 
lobum except that the posterior end of the body is provided 
with two lobes The ventral pre-anal lobe is more promment, 
and the dorsal lobe is only shghtly developed, sometimes so 
shghtly as to be scarcely recogmzable 

Dimerisions as m forma Tnoriolobuin 

Habitat — ^Rumen of Capra Inrcus Linn Bengae, Calcutta 


185 Entodmium bimastus Dogiel (PI II, fig 10 ) 

Entodxmum himcLstusj Dogiel, 1927, pp 55-6, fig 21, a-c 
i^Entodxmum bimastus , Kofoid & IVTacLeiman, 1930, pp 528-30, pi 1, 
fig 10 , fig O, 3, 4 

Body subsphencal, length 1 00-1 33 tunes the dorso- 
ventral diameter, flattened laterally Oral area relatively 
small, with deep furrows but rather small bps Posterior 
part of the body tapers rapidly to form a broad, roughly 
rectangular caudal lobe, distmctly divided mto a dorsal and 
ventral half by the rectum Contractile vacuole large, 
to the left of the anterior end of the maeronucleus Macro- 
nucleus flattened, wedge-shaped, broader anteriorly, four to 
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seven times as long as thick, closely following the curve of 
the body along the dorsal mid-hne Micronucleus on the 
left ventral edge of the middle part of the macronucleus 
jbimensions — ^Length 30-40 p. 

Feeds on Bacteria and plant d^bns 

Bemarhs — ^The subsphencal body and bpoad rectangular 
caudal lobe serve to distmguish this species from aU others 
of this genus 

Habitat — Stomach of Bos vndicus Linn Madras, Coonoor , 

Ceydon, Colombo 

186 Entodinium brevispinum Kofoid & MacLennan (PI IV, 
fig 18) 

■\Entodvmum brevispinum, Kofoid & MacLennan, 1930, pp 621-2, 
pi In, fig 18 , fig M, 3-4 

Body small and oval, length 1 50-2 00 tunes the dorso- 
ventral diameter, laterally compressed, and with dorso 
ventral diameter greatest near anterior end Dorsal and 
ventral surfaces convex , ventral spme small, parallel to mam 
axis Oral area relatively large and tipped ventrally Endo 
plasmic sack with well defined boundary layer Rectum 
small, cylmdncal, with a small circular or oval anus Con- 
tractile vacuole lies to the left of the macronucleus shghtly 
behmd its anterior end Macronucleus broad, wedge-shaped, 
two to four times as long as wide, from one-half to two- 
thirds of the length of the body, along the anterior part of the 
dorsal mid-hne Micronucleus small, spherical, on the left 
ventral surface of the anterior third of the macronucleus 
Dimensions — ^Length 24-30 p 

Feeds on Bacteria, Flagellates and small plant d6bns 
Remarks — ^This species is similar m proportion, size, general 
appearance, and m the possession of a w^edge-shaped macro- 
nucleus to E laterospinum and E nanellum The shapes of 
the surfaces and the places of greatest curimture are, however, 
markedly different m each case, and they are, therefore, not 
considered to constitute a natural species group 

Habitat . — Stomach of Bos indicus Lmii Madras, Coonoor , 

■Ceydon, Colombo 


187 Entodimum caudatum Stem (Fig 149 ) 

Entodinium caudatum,Eteiji, 1858, p 70 , Kent, 1880-2, p , 
Butschli, 1889, pi li-xii, fig 10. a, b , Dogiel, 1927, pp ol-Z, 
fig 28, a,b 

^Entodinium caudatum, Das Gupta, 1935, p 162 


Body oval, wath three differently formed processes arising 
from the posterior end The longest of these processes is 
■dorsal and is an elongated, laterally flattened spine, w i 
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18 spirally curved towiards the dorsal side The length of 
this process vanes ^vithin vnde limits The other two processes 
are pre-anal and lobe-hke The nght lobe is triangular, with 
its pointed end directed backwards and to the left The left 
lobe IS not so broad and is more rounded than the right 
Contractile vacuole to the left of the anterior end of the 



J'lg 149 — Entodi7num caudatiim St^m a, with normal, 6, with weakly 
developed dorsal spine JPr, food vacuole > micro- 

nucleus , Ph^ oesophagus (After Dogiel ) 

macronucleus Macronucleus sausage-shaped, fittmg closely 
against the dorsal margm of the body JVhicronucleus hes 
about the middle of the mh-cronucleus 

Dimensions — Length 36-50 ft, breadth 25-38 ft (after 
Pogiel) , Itogth 70-90 ft, breadth 30-50ft (after Eberlem) 
Feeds on vegetable particles and Bacteria 
Habitat — ^Rumen of Capra hiraas L inn EengaIj, Calcutta 


188 Entodinium chatterjeei Das-Gupta (Fig 150 ) 
'\Entod%mum chatteTjeex^ Das Gupta, 1935, p 165, fig 6 

Body elongated oval, broad anteriorly and gradually 
tapenng towards the postenor end The posterior end is 
rounded and there is no process The ventral side is shghtly 
concave or flattened Contractile vacuole situated near the 
anterior end of the body Macronucleus ovoidal to spherical 
m shape and situated m the middle of the dorsal side 
Micronucleus oval and situated towards the inner anterior end 
■of the macronucleus 

Dimensions — ^Length 26-35 ft, breadth 15-18 ft 

Habitat — ^Rumen of Capra bxrcus Lum Bengal, Calcutta 
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Fig 150 — Enfodmtum chatteryeez Dos Gupt^ (After Das Gupta ) 


189 Entodinium contractum Kofoid & Christenson (PI X, 

fig 1) 

'\Entcdimum contractum, Kofoid Christenson, 1934, pp 348-9 
pi xw, fig 4, fig A, 9, 10 

Body pynform in lateral outline and elongated, length 1 39- 
1 66 times the dorso- ventral diameter Dorsal and vential 
surfaces smoothly convex in anterior two-thirds of the body, 
levellmg out gradually m posterior third , posterior end of the 
body smoothly rounded Oral region broad, occupymg the 
anterior face Cytostome tilted slightly ventrally and to the 
left (Esophagus shows an elongated bundle of fibrils and 
extends backwards and dorsalwards to the right of the middle 
of the macronucleus Endoplasmic sack spacious, with well- 
defined boundary layer Rectum ver 3 ^ short, with a relatively 
large funnel-shaped anus opening to the left of the posterior 
extremity Contractile vacuole agamst the dorsal surface 
to the left of the anterior end of the macronucleus Macro- 
nucleus a curved, club-shaped rod, broader and deeper 
m the anterior half, lying directly along the mid-dorsal line 
and extendmg from the base of the outer adoral to the posterior 
fourth of the body Micronucleus small, ovoid to subsphencal, 
lying beneath the left margm of the macronucleus, one-fourth 
the distance from its anterior end 
Dimensions — ^Length 39— 46/1 
Feeds on Bacteria and small Flagellates 
Remarks — E contractum is similar to E bimasti^ Vogie 
m general body form, shape of macronucleus ^ 

oesophagus, but diflfers m the posterior end of the body bemg 
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regularly tapered, and never drawn in to form a broad 
rectangular lobe as m the latter species 

Habitat — Stomach of Bos gaums H Smith Mulehole, 
Mysore 

190 Entodimum ekendrae Das-Gi^pta (Fig 151 ) 

\Entod%mum el.cndr’^. Das Gupta, 1935, pp 163-4, fig 4, a, h 

Body broadly ov^l, with three differently formed processes 
from the posterior end , one of these, arising from the right 
side, IS a long spme, 18-20 fx m length, the other two arise 
from the left side, are smaller and lobe-like Dorsal side 
convex and ventral side flat Endoplasmic sack clear 



Fig 151 — Entodtnium ekendrss Das Gupta a, right view , 
b, left view (After Das Gupta ) 


Contractile vacuole close to the anterior end of the macro- 
nucleus Macronucleus broadly oval, situated near the anterior 
end of the body, and never reachmg beyond its middle Micro- 
nucleus oval, at the posterior end of the macronucleus 
Dimensions — Length 30-35 /it, breadth 28-30 fx 
Habitat — Rumen of Capra hircus Linn BengaIi, Calcutta 


191 Entodmium furca forma dilobum Dogiel (Fig 152 ) 

Entodimwn Jurcay da Cunha, 1914, p 65, pi vii, fig 4 
Entodminm Jiirca forma ddobum, Dogiel, 1927, p 67, fig 23 
'^Entodimxmi dilobum ^ Das Gupta, 1935, p 161 

Body elongated oval, not narrowmg posteriorly, and 
broadest at the level of the posterior third of the body The 
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two postenor processes are m the form of laterally flattened 
lobes wiuch are convex along their outer margms and concave 
along the inner Cihary apparatus and the endoplasmic 
sack do not present any characteristic feature Macro 
nucleus sausage-shapedj extends about two-thirds the leneth 
of the dorsal margm of the body, and is not closely fittmg 
the dorsal surface Micronucleus hes somewhat anterior 
to the miadle of the macronucleus 

DimcT^ioTis ^Length 42-55 breadth 28-36 a , ratio 
of length to breadth 16 



Retnavks * — In the specimens from Capta hirc'iis the two 
posterior lobes are slightly curved towards the middle and not 
so wide apart as m DogiePs figure, reproduced above The 
macronucleus is elongated (sometimes ovoidal) and extends 
slightly beyond the middle of the body 

Habitat — ^Rumen of Capra hircus Lmn Bengal, Calcutta 

192 Entodmium gibberosum Kofoid & MacLennan (PI IV, 
fig 20) 

'\Entodinium gihherosuin, Kofoid & MacLennan, 1930, pp 530-1, 
pi In, fig 20 , fig P, 3. 4 

Body pyriform m a dorsal view, length 1 13-1 72 times the 
dorso-ventral diameter, smoothly rounded anteriorly, and 
tapenng posteriorly to termmate m two heavy sharp-pomted 
caudal spmes, one dorsal and one ventral Dorsal surface 
strongly convex, nearly a semicircle, givmg a humpbacked 
appearance CJ^ostome located ventrally m the centre 
of the anterior margm, at the apex of a low, broad, conical 
oral chamber contammg the retracted membranelles. Endo- 
plasmic sack marked by a thm mdistmct boundary layer 
Rectum a thm-walled cyhnder, flattened dorso-ventrally, 
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opening by a small eUiptical anus Contractile vacuole 
directly to the left of the anterior tip of the macronucleus 
Macronucleus long, band-hke, five to seven times as long as 
thick, with a deep notch m the anterior end, extendmg along 
the middle three-quarters of the dorsal mid-hne MicrP- 
nucleus small, elhpsoidal, lymg on the left ventral edge of 
the anterior quarter of the macronucleus 
Dimensions — ^Length 38-51 /jl 
Feeds on Bacteria and small Flagellates 
Habitat — Stomach of Bos indicus Lmn Madkas, Coonoor , 

Ceylon, Colombo 

193 Entodmium mdicum Kofoid & Maclennan (PI I, fig 4 ) 

'^Eniod'inium %nd\cn.vm, Kofoid & MacLennan, 1930, pp 533-5, 
pi xlix, fig 4 , fig P, 1 2 , Kofoid & Chriatenson, 1934, p 351, 
pi XXV, fig 2, fig A, 7,8 

Body oblong m lateral outline, length 1 13-1 56 umes the 
dorso-ventral diameter, laterally compressed, tapered ante- 
riorly toward the contracted oral openmg, termmatmg 
posteriorly m three long triangular spines — one dorsal, one 
ventral, and one large spme on the left side Doi^sal and 
ventral surfaces straight Oral area mchned dorsally , cyto- 
stome a broad sht openmg mto the conical oral cavity con- 
taining the retracted membranelles Endoplasmic sack v ith 
very mdistmct boundary layer Rectum a small tube in 
the base of the left spme, openmg by a long narrow slit- 
like anus on the inner surface of the spme Contractile 
vacuole close agamst the left side of the anterior tip of the 
macronucleus Macronucleus wedge-shaped, dorso-ventrally 
compressed, three to six times as long as thick, situated m the 
dorsal mid-hne Mioronucleus laterally compressed, lymg m 
a small depression m the middle of the left side of the macro- 
nucleus 

Dintiensions — ^Liength 25-40 /x 
Feeds on Bacteria and small Flagellates 
Habitat — Stomach of Bos %ndicus Lmn Madras, Coonoor , 
CEYnoK, Colombo 

194 Entodimum laterospinum Kofoid & Macliennan (PI I, 

fig 3) 

^Entodimum laterospinum^ Kofoid & MacLennan, 1930, pp 523 4, 
pi xlix, fig 3 , fig M, 1, % 

Body small and wedge-Jike, with the anterior end larger 
than the posterior Dorsal surface strongly convex^ with the 
greatest curvature m the anterior half Ventral surface 
flat or shghtly concave Lateral surfaces convex, with the 
greatest curvature m the front part A curved ventral spme 
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pointing dorsally and to the right Oral area relatively small, 
but the outer adoral furrow is deep and the inner adoral lip well 
developed The oral area is tipped ventrally Endoplasmic 
sack hounded by a weak boundary layer Rectum nearly 
parallel to the mam axis and opemng by a small elhptical 
anus Contractile vacuole on the left of the macronucleus, 
near its anterior end Macronucleus wedge-shaped, broadei 
at the anterior end, and extendmg up to two-thirds of the 
length of the body m the dorsal mid-hne 
Dimensions — Length 25-32 (j. 

Feeds on Bacteria, small Flagellates and plant ddbns 
Remarks — ^The wedge-shaped body and the deflection of 
the ventral spme from the direction of the mam axis of the 
body distinctly separate this species from E brevispinum 
Habitat — Stomach of Bos indicus Lmn Madbas, Coonoor , 

Ceyloit, Colombo , stomach of Bos gaurus H Smith 
Mulehole, Mysore 


195 Entodinium nanellum Dogiel (PI 11, fig 8 ) 

Entodinvum nanellum, Dogiel, 1922, pp 96—7, fig 1 , 1925 o, 
pp 117-18, 141, fig 1, a-c, 192’! d,p 46, 1927, p 40, fig 2, 
Fantham, 1926, p 566, fig 1 

•^Entodimum nanellum, Xofoid & MacLennan, 1930, pp 624-5, pi 1, 
fig 8 , fig N, 1, 2 , Kofoid & Christenson, 1934, p 352 , Das 
Gupta, 1935, p 161 

Entodtmum nanellum^ Wertheim, 1935, pp 22&-9, fig 3 

Body small and ovoid, length 1 50-2 00 times the dorso 
ventral diameter, widest m the anterior half, laterally com- 
pressed, posterior end smoothly rounded Dorsal and ventral 
surfaces convex, dorsal more convex m the anterior half 
and the ventral more convex m the posterior half In the 
lateral surfaces the greatest curvature m the anterior half 
Oral area mclmed ventrally Bndoplasmic sack with thin 
but distmct boundary layer Rectum a thin-walled cyhnder, 
with a small elliptical anus opening at the extreme posterior 
end of the body Contractile vacuole to the left of the an- 
terior end of the macronucleus Macronucleus thm, wedge- 
shaped, broader anteriorly, and four to seven times as long as 
thick, lying along the dorsal mid-lme Micronucleus small, 
ellipsoidal, located on the left ventral margm of the anterior 
third of the macronucleus 

Dimensions — Length 20-35 /x, breadth 10-18 fx 
Feeds on Bacteria and small Flagellates 
Remarks — Specimens from Bos gaurus vere relatwey 
stouter than those from Bos indicus In specimens irom 
Capra Tivrcus the sausage-shaped nucleus is often seen o le 
toAvards the posterior end of the dorsal side 
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Wertheim (1935) has more clearly defined this species and 
added some useful diagnostic characters, dififerentiatmg this 
species from E simplex and E dubardi dubardi 

Habitat — Stomach of Bos iTuiicus Linn Madras, Coonoor , 
Cdydon, Colombo , stomach of Bos gaxirus H Smith Mule- 
hole, Mysore , rumen of Capra Tiircas Linn BengaIj, Calcutta 


196 Entodimum ovale Jameson (Fig, 153 ) 

'\ErUodinium ovalts^ Jameson, 1925, pp 407-8, figs A, B, 
Entodimum ovale, Dogiel, 1927, p 67, fig 34 

Body small, not dorso-ventrally flattened, the outline 
rounded oval when looked at from either end Posterior 
end bluntly rounded and composed of ectoplasm only A short. 





a 

Pjg 153 — Entodvnuim ovale Jameson a, lateral view, b, dorsal 
view Ma, macronuoleus , hit, micronucleus’ , ph, oeso- 
phagus , V, vacuole (From Dogiel, after Jameson ) 

nearly vertical anal eanal runs through this into the endo- 
plasm Anterior end truncated, but only shghtly obhquely, 
and -when the wide cytostome is contracted the anterior 
end IS markedly rounded This roundmg is caused by the 
lips, which close the cytostome, hemg very stoutly built, so that 
when they come together they form a broad dome-shaped 
prommence at the anterior end CEsophagus long and curved 
to the left and dorsally Contractile vacuole on the ventral 
side of the body towards the middle m the anterior half 
Macronucleus very large, bemg both long and broad , is 
actually longer than the body, so that it is bent at the anterior 
end mto a right-angled hook Micronucleus round or oval 
situated as a rule to the inner side of the macronucleus and 
towards its anterior end 
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Dimensions — ^Length 20-40ix, breadth 12-20^, the thick- 
ness being rather less, 10—18 fx 

RemarLs — The species ivas named ovale as the form has 
a characteristically oval outhne when viewed from either side 
Habitat — ^In the stomach of Tragulus memvnna Milne- 
Edwards (mouse-deer) Ceylon The material ivas collected 
by DobeU (1910) 


197 Entodmium ovinum Dogiel (Fig 154 ) 

Entod'imuin ovimim, Dogiel, 1927, pp 44—5, fig 8 
'\Entod^nrum ov%num. Das Gupta, 1935, p 160 

Body very regularly oval, with somewhat truncated an- 
terior end and rounded posterior end Cdiary apparatus and 
endoplasmic sack do not present any charactenstxc feature 
The latter contains numerous but never large food-particles 
Contractile vacuole large and situated to the left of the anterior 



Fjg 154 — Entodimtim ovinwn I>ogiQl (After Dogiel ) 

end of the macronucleus Macronucleus sausage shaped, 
beginning near the anterior end of the body and extendmg 
along the dorsal surface up to the posterior thud of the body 
Micronucleus hes about the middle of the macronucleus 

Dimensions — ^Length 53-69 ft, breadth 32—41 /x , ratio or 
length to breadth 17 

RemarlvS — ^The specunens from Capra Jiircus were crasider- 
ably smaller, measuring 45-50 /x in length and ^ ^ 

breadth but it is doubtful if they were correctly xdentihed. 
Both the length and the breadth are considerably smaller 
than the dimensions as recorded by Dogiel, and the ratio ot 
length to breadth works out at 2 5 as commred with 1 7 ^ 
recorded by Dogiel Further, according to Do^el E ovinum 
was found m ivild sheep and never m any domestic animal 
Habitat —Rumen of Oapra hiicus Lmn Bengal, Calcutta 
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198 Entodinium ovoideum Kofoid & Macl.ennan (PJ III, 

fig 11) 

'\Entod‘tntiim ovoidewji, Kofoid & MncLeiman, 1030, pp 526-7, 
pi li, fig 11, fig-N, 3,4 - 

Body ovoidal, length 1 42-2 10 times the dorso -ventral 
diameter, with the greatest diameter in the posterior half 
Anterior end truncated, posterior end smoothly rounded, 
with no mdication of a ventral lobe Oral area relatively 
bmall, with the outer adoral furrow shallow and the inner 
adoral bps only weakly developed Endoplasmic sack 
bounded by a fairly distmct boundary layer Rectum a 
wide thin-walled sht, vuth a transverse sht-hke anus on the 
posterior end of the body Contractile vacuole to the left 
of the macronucleus at its anterior end Macronucleus long, 
shghtly wedge-shaped, wider anteriorly, extendmg along the 
anterior two-thirds to three-fourths of the length of the body 
m the dorsal mid-hne Micronucleus small, elhpsoidal, on the 
left ventral side of the anterior third of the macronucleus 
Dimensions — ^Length 30-50 p. 

Feeds on Bacteria, small FlageUates and plant ddbris 
Remarks — This species resembles E lat&rospinum m its 
smooth contours, shape of macronucleus, lack of posterior 
projections, and a weak dorso-ventrally compressed rectum 
It is very similar m proportions and structure to E ovinum 
Dogipl, and the two can be placed m the same species-group 
Habitat — Stomach of Bos indicus Linn Madras, Coonoor , 

Ceylon, Colombo 

199 Entodinium ovoido-nuclestum Das-Gupta (Fig 155 ) 

\Bntodxnvum ovoido nwcZcafunz, Das Gupta, 1935, pp 162—3, fig 3 

Body oval, vnth three differently formed processes arising 
from the posterior end The longest one of these is dorsal, 
28~30 fjL m length, runs straight backwards and tapers to a 
pomt , the other two processes are pre-anal and lobe-hke 
The right lobe is triangular, with its pomted end shghtly 
curved dorsalwards The left lobe is smaller and more 
sharply pomted Dorsal side shghtly convex, ventral almost 
straight and flattened Contractile vacuole situated on the 
outer anterior side of the macronucleus Macronucleus ovoid 
and does not extend beyond the middle of the dorsal side of the 
body Micronucleus also ovoid and situated close to the mner 
posterior side of the macronucleus 

Dimensions — ^Length 25-30 /t, breadth 22—24 
Remarks — ^The species resembles E caudaiitm very closely, 
but differs in the dorsal spme bemg not curved, m the form 
cm X 
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and position of the maeronucleus and in the position of the 
contractile vacuole 

Uahitat —Rumen of Capra h^rcus Lmn . Rengal, Calcutta 





Fig 165 — Entodimitm ovoido nucleatxim Das Gupta 
(After Das Gupta } 


200 Entodimum rhomboideum Kofoid & MacLennan (PI H, 

fig 7) 

^Entodimum rhomhoidextmj Kofoid & MacLennan, 1930, pp 627-8, 
pi l,fig 7, fig O, 1,2 

Body rhomboid, comparatively long, length 1 40-1 73 
times the dorso-ventral diameter, flattened laterally Tlie 
greatest diameter in the middle of the body, from that level 
the body tapers toward both anterior and posterior ends 
Anterior end truncated to form the very narrow oral area 
Postenor end termmates m a large smooth ventral lobe 
Endoplasmic sack with a thm boundary layer Rectum thin- 
Availed, C5^1mdncal, with a small oval anus at the base of the 
ventral lobe Contractile vacuole at the left of the macro- 
nucleus just behind the level of its broad anterior end Macro- 
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nucleus thm, wedge-shaped, broader anteriorly, and extending 
one-half to two-thirda the length of the body, on the 'anterior 
part of the dorsal mid-lme Micronucleus small, ovoid, on 
the left ventral edge of the middle third of the macronucleus 
Dimensions — ^Length 30-47 /x 
Teeds on Flagellates, Bacteria and amoabse 
Habitat — Stomach of Bos indicus Linn Madras, Coonoor , 
Ceyeon, Colombo 


201 Entodinmm setnai Das-Gupta (Fig 156) 

\Entodmium seinat, Das Gupta, 1935, pp 164—5, fig 6, a, b 

Body oval, anterior end broader than the posterior Dorsal 
side convex anteriorly and ends m a blunt lobe posteriorly 




Fig 156 — Entodimum setnai "Das Gupta, a, dorsal view , 6, view 
from the right side (After Das Gupta ) 

Ventral side more or less straight and termmatmg m two 
small pomted lobes , the right lobe has a broad base and the 
left lobe IS more pomted than the right Endoplasmic sack 
13 clear Cbntractde vacuole situated anterior to the macro- 
nucleus Macronucleus spherical and situated m the middle 
of the dorsal side 

Dimensions — ^Length 50-60 ja, breadth 26-30 n 

Habitat —Rumen of Capra hircus Lmn Bengal, Calcutta 
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202 Entodinium simplex Dogiel (Fig 167 ) 

Entodinxum simplex, Dogiel, 1925 d, 1927, pp 49-1, figs 3,4, 
Wertheim, 1935, pp 238—9, fig 4 
'fEniodtmum simplex. Das Gupta, 1935, p 160 

Body elongated oval, unarmed, with rounded posterior end 
Adoral membranelle zone, endoplasmic sack and anal tube 
do not present any characteristic feature Contractile vacuole 
situated to the left of the anterior end of the macronucleus 
Macronucleus band-shaped, closely apphed agamst the dorsal 
surface of the body, and confined to its anterior two -thirds 
Micronucleus small, oval, usually close to the middle of the 
macronucleus 



Fig 157 — Entodimum simplex Dogiel (After Dogiel ) 

Dtmensions — Length 38-50 ft, breadth 21-29 ft , ratio of 
length to breadth 1 7-1 74 
Feeds on Bacteria 

RemarLs — In the specimens from Capra hircus the lateral 
sides are flattened and the macronucleus scarcely extends 
up to the posteroir half of the dorsal side 

Wertheim (1935) has more clearly deflned the species and 
added some diagnostic characters, differentiatmg this species 
from E nunellum and E dubardi dubardi 

Habitat — ^Rumen of Capra hircus Lmn BengaIi, Calcutta 

203 Entodmium tncostatum Kofoid & MacLennan (PI 1, 
fig 5) 

'\Entcdin%um tncostatum, Kofoid & MacDennan, 1930, pp 532-3, 
pi xlix, fig 5 , fig Q 

Body short, broadly elhpsoid, length 0 8&-1 10 tunes the 
dorso-ventral diameter, with three promment ribs, one dorsal 
and two ventral, running the length of the body m a weak 
dextral spiral , the dorsal and the left ventral ribs termmato 
m the caudal spmes, the thm blade-hke right ventral rib m 
the lateral lobe Adoral spiral narrow but relatively deep 
and strongly developed Endoplasmic sack with a scarcely 
distmgmshable boundary layer Rectum a small mverted 
cone, openmg by a cmcular anus m the middle of the posterior 
end of the body Contractile vacuole at the left of the anterior 
end of the macronucleus m the dorsal nb Macroiiucleiis 
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very short, stout, narrower antenoriy, variable in shape, 
lyiag in the dorsal nb and following its spiral course Micro- 
nucleus small, oval, on the left ventral edge of the middle 
of the macronucleus 

Dimems^oTis — ^Length 22-33 ft 
Feeds on Bacteria and small Flagellates 
Hahiiat — Stomach of Bos indicus Linn JNIadras, Coonoor , 

Ci-ynoN, C!olombo 


Genus EODINIUM Kofoid & MacLennan, 1932 

Anoplodinixtm, part, Dogiel, 1927, pp 75—7, figs 37-9 
Eodinnim, Kofoid & MacLennan, 1932, pp 69-74, pi iv, figs 3, 4, 
fig B, 1-4 , Calkins, 1933, p 613 , Kofoid & Clinstenson, 
1934, pp 362-5 

OphryoscolecidsB mth dorsal membranelle zone on the same 
level as the adoral zone No skeletal plates Contractile 
vacuoles two Macronucleus a straight rod-hke body beneath 
the dorsal surface of the body 

BemarLs — ^The genus is composed of a number of species, 
formerly mcluded m Dogiers subgenus Anoplodimuniy which 
are related to the typical species of that group only by a smgle 
character, the lack of skeletal plates The position and 
shape of the macronucleus clearly separates these forms from 
the other species of Anoplodimum {—Diplodimum Schuberg, 
emend K & M ) In addition, the relatively small operculum, 
Bimphcity of caudal armature, and weak development of the 
endoplasmic sack and rectum mark this genus off from Diplo* 
dimum The range m size is markedly different in the two 
genera The species of Eodimum average 48 ft m length, 
with a size range of from 32-60 ft , the species of Dtplo- 
dinium^ on the other hand, average 100 ft, with a range of 
from 55-210 ft 

The genus Eodtnium consists of three species mcluded m 
the ‘‘ Posterov 3 Siculatitm ” group and two unallocated species 

Key to Indmn Species 

1 (4) Body 'With one or more caudal lobes 

Macronucleus rod-hke, with two con 
tractile -vacuoles restmg m depressions 

near its two ends 2 [MacL , p 310 

2 (3) With one ventral lobe ^ lobatxim Kof & 

3 (2) With one dorsal and one ventral lobe E hxlohosum (Dog ), 

4 (1) Body without any caudal lobe Macro- [p 310 

nucleus short and tapering anteriorly, 
to right of dorsal mid-hne Contractile 
vacuoles on dorsal mid hne, anterior 
on level with anterior end and posterior 

some distance behind the level of the [& MacL , p 311 

posterior end of the lUacronucleus E rectangulatum Kof 



310 


CHiIOPHOBA 


“ PosTBROVESiouiiATUM ” Gkoup — ^The macronucleus is 
long and narrow The anterior vacuole hes close agamst the 
left side of its anterior end , the posterior vacuole he^ close 
to or behind the posterior end of the macronucleus 


204 Eodinium bilobosum (Dogiel) (PI X, fig 3 ) 

AnopJodinium postcrovesiculatwn forma hilohositm^ Dogiel, 1927, 
pp 76—7, fig 39, a, b 

Eodtmiim btlobosunit Kofoid & MacLennan, 1932, p 72 
\Eodxnmm hiloboBurtiy Kofoid & Chriatenson, 1934, pp 362-5, pi xxv, 
fig 7, fig B, 1, 2 

Body relatively stout, 1 22—1 50 dorso-ventral diameters 
m length, laterally compressed Dorsal surface sbghtly 
convex, ventral surface somewhat flattened A small 
inconspicuous operculum separates the adoral mernbranelle 
zone from the smaller dorsal zone, both of which he on the 
same transverse level of the body Two caudal lobes present, 
a smaller dorsal and a larger ventral lymg m the same dorso- 
ventral plane, separated from each other by a deep concavity 
Oral area tilted ventrally and to the left CEsophagus a long 
curved structure marked by conspicuous transverse mem- 
branelles, givmg a ladder-like appearance to it Rectum 
short and opens to the exterior through an mconspicuous 
anus, lymg at the base of the dorsal surface of the ventral 
lobe Contractile vacuoles two and subequal, one hes 
close agamst the left antero-dorsal surface of the macronucleus 
and the other behmd the posterior end Macronucleus rod- 
hke, nearly uniform m diameter, lymg m the dorsal mid-hne 
Micronucleus small, elhpsoidal, and hes m a concavity m 
the middle of the dorsal surface of the macronucleus 
Dimenstons — ^Length 30-60 ft 
Feeds on Bactepa and small Flagellates 
Remarks — E bilohostim is closely related to E posterovesicu- 
lahim and to E lobaium owmg to the position of the posterior 
contractile vacuole being immediately behmd the posterior 
end of the macronucleus 

Habitat — In moderate numbers m the stomach of Bos 
gaurxts H Smith Mulehole, Mysore 


205 Eodinium lohatum Kofoid & MacLennan (PI V, fig 3 ) 

1[Eodtmum lohatum, Kofoid & MacLennan 1932, pp 70-73, pi w, 
fig 3 , fig B, 1, 2 

Body small and nar^o^v, ellipsoid in dorsal view, length 1 51- 
1 97 times the dorso-ventral diameter laterally compressed 
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mid-line, but displaying no ventral curvature Rlicronucleus 
a small spherical body 

Dimensions — ^Length 35—70 p. 

Feeds on Bacteria and small Flagellates 
Habitat — Stomach of Bos indicus Linn Madras, Coonoor , 

CeyIiON, Colombo 


Genus DIPLODINIUM Schuberg 1888, emend Crawlev 
emend Dogiel, emend Kofoid & MacLennan 

Entodtmumj pait, St^in, 1858, p 69 , 1859 a, p 58 , 1867, pp 164, 
168 

DiplodimuiUf Schuberg, 1888, pp 369, 404, Crawley, part, 1923, 
pp 395, 400, pi xviu, fig C 2 
Metadinium, part, Crawley, 1923, p 403, pi fig C, 2 

DipJodimmn, Wenyon, 1926, pp 1213—14 , Calkm*^, 1926, p 409 
Anoplodimum, part, Dogiel, 1927, pp 72-5, 77-105, figs 40-56 
Dipiodimum, Reichenow, 1929, p 1199, Kofoid & MacLennan, 
1932, pp 74-87, pi iv, figs 1, 2, 5, 6 , figs B, 5-7, C, D, 1-4 , 
Calkins, 1933, p 513 , Kofoid Chnstenson, 1934, pp 352-62, 
Das Gupta, 1935, pp 165-7 

OphryoscolecidsB with dorsal membranelle zone on the same 
level as the adoral zone No skeletal plates Contractile 
vacuoles two Macronucleus beneath the middle of the right 
surface of the body , the anterior third of the dorsal surface 
of the macronucleus bent ventrally at an angle of 30°-90® 

The principal features of structure will he clearly seen from 
the accompanying diagram of the lateral view of the type- 
species (fig 158) 

Remarks — ^The genus Diplodinium, as restricted by Kofoid 
and MacLennan, is easily distmguishable from EoAimum by 
the t 5 ^e and position of the macronucleus Further, the 
operculum is relatively large and promment , caudal spmes 
are common, and m many cases posesss a complex fibrillar 
system , the boundary layer is heavy and the rectum is large 
and well developed, often showmg a complex fibnllar structure 
The species of Diplodtmum range m size from 55 to 210 /x 
and average 100 ft, while those of Eodimtim range from 32 to 
60 ft and average only 48 ft 

Key to Indian Species 

1 (18) Body without a caudal fan of spines 2 

2 (4) Body with a broad posterior end 3 r 

3 Body with a truncated posterior end, IP 

with SIX large, incurved caudal spines D dentaium (Stem)* 

4 (2) Body with a narrow posterior end 5 

6 (6) Body oval, posterior end rounded, LP 

with a long thin ventral spine R consors (Dogiel), 

6 ( 6 ) Posterior end of the bo dy not 

rounded 7 

7 (15) Posterior half of the body tapering 

and conical 


8 
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8 (13) Only one caudal spine 

9 (10) Ventral spine thin 

10 (9) Ventral spine thick 

11 (12) Shorter length of body and relatively 

larger ventral spine Longitudinal 
cuticular groove along the right 
surface present 

12 (11) Longer body and very small ventral 

spine Longitudinal cuticular groove 


13 (8) 

14 a 

absent , 

More than one caudal spme 
Two caudal spmes 

14 6 

Three caudal spmes 

14 c 

Four caudal spmes 

14 d 

Five caudal spmes 

14 e 

Six caudal spmes 


16 (7) Posterior half of the body triangular 
Longitudinal cuticular Ime runs along 
the dorsal edge of the right later^ 
surface 

16 (17) Body broadly oval, 80-180 ^ in length, 

endoplasmic sack extends into the 
operculum 

17 (16) Body oval, 53-90 ^ , endoplasmic sack 

does not extend into the operculum 

18 (1) Body with a fan of caudal spmes 

19 (20) Loft side extends posteriorly, forming 

a fan with 2 to 7 spines No spmes on 
dorsal surface 

20 (19) Bight side extends posteriorly, form- 

mg a fan with 5 to 7 spmes Two small 
spmes on posterior dorsal surface 


9 [p 319 

D jp^i^toceM77i(Dogiel), 
11 


[(Dogiel), p 316 
D monacantlium 

[Christ , p 316 
D ceylomcumlLoi & 
14 [(Dogiel),p 317 
D diacanihum 

[(Logiel), p 317 
D trtacanthum 

[(Dogiel), p 318 
D tetracanthum 

[(Dogiel), p 318 
D penfacanthum 
[da Cunha, p 318 
D amsa<xintkum 


16 

[p 321 

D costatum Dogiel, 
[p'322 

D mxnor (Dogiel), 

19 

[p 323 

D c'nsfa’^galh Dogiel, 

pVIacL , p 323 
D fiahdlum'K.oi 


Dektatitm ” Grotxp — This group is marked by the 
posterior end of the body bemg broad and truncated and the 
spmes bemg relatively long and heavy. 

207 Diplodinium dentatum (Stem) Schuberg (PI V, fig 2 , 
fig 158) 

Eniodxnxxtm dentatum , Stem, 1858, p 70 
Diplodxnxum dcntutum, Schuberg, 1888, p 404 
Diplodinxum dentxculaiumt Fiorentuu, 1889, p 15, pi u, figs 4, 6 
Diplodimnm deniatumf Eberlem, 1895, pp 261—2 
Explodmmm dentatuTn'VQ.v denficwrafum, &usson, 1923 6, pp 122-3, 
fig 44 

Dtplodxnxum dcnticudatuTn, forma dcnticulutumf Dogiel, 1925 c, 
pp 611-12, fig 1 

Anoplodxntum dentxcuJaium forma denttculatum , Dogiel, 1927, 
pp 84—6, fig 44 

Diplodimum dcnticulatum, Becker & Talbot, 1927, p 353, fig 16 
'\Diplodxnxum dcntatuvi, Kofoid & MacLennan, 1932, pp 75— 7 y 
pi IV, fig 2, figs A, B, 6-7 
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Fig 168 — Dtplodimum deniatum (Stem) Schuberg Semidiagramma^c 
lateral view The surface stnations are omitted 
sake of clearness x 1000 anch fibril, anchoring non , 

anm, anus, hound lay , boundary laver , coni vac, 
contractile vacuole , d disk, dorsal disk , ect , ectoplCOTn , 
end , endoplasm , exc pore, excretory pore , 
inner adoral hp , in d lip, inner dorsal hp , tti fibrt , 
fibnl, macr , macronucleus tn anchfibnl, mam ^choring 
fibril , marg fibrtl, margmal fibnl , memb , membraneUe , 
wcm6rooMnembranelleroot, mtcr , micronucleus , 
cy tostome , oes , 'oesophagus , oper , operculum , or , 
oral disk , out ad fur , outer adoral furrow , out ad hp. 
outer adoral hp , out d fur , outer dorsal furrow , 
hp, outer domal hp , rect , rectum (After Kofoid 
MacLennan ) 
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Body relatively short and heavy, length 1 20-1 32 times the 
dorso-ventral diameter, sharply truncated at the anterior 
and posterior ends, compressed laterally Dorsal surface 
convex, ventral surface concave, lateral surfaces convex 
Six large mcurved caudal spmes, ventral spme longest , 
dorsal spme a contmuation of a heavy longitudmal dorsal nb 
which arises near the dorsal membranelle zone Oral area 
of medium size, mchned ventrally at an angle Dorsal mem- 
branelle zone relatively short, the inner hp promment, conceahng 
the small dorsal disk Outer hps of the two membranelle 
zones contmuous, bemg connected along the right and left 
sides of the operculum by shght but distmct ndges In 
a side View the operculum is broad, heavy, and promment 
Endoplasmic sack abruptly truncated posteriorly near the bases 
of the caudal spmes, with the boundary membrane relatively 
thm and difficult to distmguisji Rectum short, thm-walled 
tube, with elliptical anus The two contractile vacuoles he 
m the dorsal nb shghtly to the left of the mid-lme, anterior 
a short distance behmd the dorsal zone, postenor at the level 
of the posterior end of the macronucleus Macronucleus 
heavy, rod-hke, with its anterior third bent vertically at an 
angle, vanable in length, and lymg under the left surface 
with its dorsal edge along the deep lateral cleft Micro- 
nucleus spherical or shghtly elhpsoid, lymg m a shght depression 
on the dorsal side of the macronucleus 
Dimensions — Ijcngth 65-82 ^ 

Feeds on Bacteria and small particles of cellulose 
Habitat — Stomach of Bos indicus Linn Madras, Coonoor , 
Ceylon, Colombo 


“ Anacanthum ’’ Group — ^The gro^p is marked by a tapermg 
of the posterior half of the body, givmg it a somewhat comcal 
aspect* The development of the spmes m different species 
presents a complete senes, rangmg from no caudal spme up 
to BIX caudal spines 

208 Diplodinium ceylonicum Kofoid & Chnstenson (PI V, 

fig 5) 

^Biplodxmum mon^icanthum^ Kofoid & Maclrennan, 1932, pp 78-80, 
pi IV, fig 6, fig B, 1, 2 

I>iplodimum ceylontcum^ Kofoid & ChnsteiiBon, 1934, p 366 

Body relatively short and heavy, length 1 52-1 82 tunes the 
dorso-ventral diameter, tapermg postenorly, with a small 
Bpme, measurmg about 6 /x, projectmg from the postenor 
’Cnd of the ventral surface Oral area of moderate diameter, 
bps weakly developed Dorsal zone large and conspicuous 
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inner dorsal lip %\ell developed Dorsal disk large, projecting 
above the nmer dorsal lip Operculum projects anteriorly 
for only a short distance Surfaces convex, with the greatest 
curvature in the posterior third of the body Endoplasmic 
sack extends posteriorly closely following the contour of the 
body Rectum a narrow sht , anus just dorsal to the ventral 
spme Two lenticular contractile vacuoles under the dorsal 
mid-lme, located at each end of the middle third of the body 
Macronucleus vanes from a short stout body, only twice as 
long as its greatest diameter, to one five or six times as long 
as it-s greatest diameter, located under the nght lateral surface, 
vnth its anterior third sloping ventrally Micronucleus a 
small ellipsoid body, m a small depression of the dorsal surface 
of the anterior third of the macronucleus 
DimenstOTis — ^Length 60-124r/x 
Feeds on small particles of plant matenal 
RemarLs — ^Tius species lacks the cuticular groove, is dis- 
tmctly and jconsistently largerj- and has a shorter spme than 
JD-^nonacanthum (Dogiel) 

Habitat — Stomach of Bos indtorus Linn I^Iadeas, Coonoor ^ 
Ceylon, Colombo 


209 


Diplodinium monacanthum (Dogiel) (Fig 159 ) 

Anoplodtmum denticzdatum forme, ^m/nacanthum^ Dogiel, 1927, 


p 80, fig 40 6 

tDiplodtmum mona\Aznthum,'Koioid. & Christenson, 1934, pp 
pi xxv 1, fig 9 , fig C, 1 2 


355-G, 


Body relatively short and heavy, 1 30-1 62 dorso-ventral 
diameters m length, tapermg posteriorly, with a caudal spme 
measurmg 10-17 fi m length There is a longitudinal cuti- 
cular groove along the right dorso-lateral surface 




Fig 169 — Dtplodinium monacanibum (Dogiel) a, right lateral view r 
6, dorsal view (After Kofoid & Christenson ) 
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Dimensions — Length 50-68 jx, breadth 30-38 fj. 

RemarLs — ^Dogiel (1927) recorded this species from domestic 
cattle m the USSR, and the measurements given by bun 
are mtermediate between those of D. monacanlJiuTn from the 
gaur and of D ceylomcum from the Indian ox 
The species is distmguished from D ceylomcum by the 
shorter length of the body and relatively larger ventral spme, 
as also by the possession of the longitudinal cuticular groove 
Habitat — Stomach of Bos gaums H Smith Mulehole, 
Mysore 

210 Diplodinium diacanthum (Dogiel) (PI X, fig 5 ) 

Anoplodimum denttculatum forma diacanthum, Dogisl, 1927, 
pp 80-1, fig 41, a, b 

Dtplodtntum diacanthum, Kofoid & MacLennan, 1932, p 80 

‘^Diplodinium diacanthum, Kofoid & Christenson, 1934, pp 366-9, 
pi XXVI, fig 10 , fig C, 3, 4 

Morphologically similar to D monacanthum m all respects 
except apmation Two caudal spmes present, a ventral one 
of the same size and position as m D monacanthum and a 
second smaller spme on the right latero-ventral portion of the 
posterior end or less frequently on the dorsal side Body 
relatively short and stout, 1 26—1 49 dorso-ventral diameters 
in length, laterally compressed Dorsal and ventral surfaces 
are both convex, but the dorsal convexity is greater. Both 
surfaces taper posteriorly to give the characteristic appear- 
ance of the anacanthum group A distmct longitudmal 
cuticular groove along the right dorso-lateral surface as m 
D monacanthum 

Dimensions — Length 60-70 (i, breadth 33-42 /x 
Remarks — ^Dogiel (1927) recorded somewhat larger specimens 
(70-83 fj.) from cattle from the USSR 
Habitat — ^In small numbers m stomach of Bos gaurus 
H Smith Mulehole, Mysore 

211 Diplodtoium triacanthum (Dogiel) (PI X, fig 6 ) 

Anoplodxnvarn denticuUiium forma tnacanthum, Dogiel, 1927, p 81, 
fig 42, a, b 

Dtplodtmum trzacanthum^ Kofoid & MacDerman, 1932, p 80 

"^^Dtplodtnium tnocanthum^ Kofoid & ChrifitenBon, 1934, pp 359—60, 
pi XXVI, fig 11 , fig C, 6, 6 

Morphologically Bimilar to D diacanthum m all respects 
except spuxatiou. Three caudal spmes present , a relatively 
large ventral spme correspondmg to the smgle spme m 
Z) mo 7 iacanihui 7 i^ a second smaller spme on the latero-ventral 
edge of the right side, and a third small spme on the dorsal edge 
Dimensions — ^Length 64 /i, breadth 38 u 
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Remarks — ^Dogiel (1927) recorded somewhat larger speci- 
mens (70-85 /x) from domestic cattle from the USSR 

Habitat — Only a smgle specimen was found m Bos gaurvs 
H Smith Mulehole, Mysore 

212 Diplodiniam tetracanthum (Dogiel) (PI X, fig 7 ) 

Aitoplodimum derUtculatum forma tetracanthum, DojaeL 1927 
p 82, fig 42c 

Diplodzmum tetracanthum^ Kofoid & MaoLennan, 1932, p 80 
’\Diplod%mum Utracanthum, Kofoid & Christenson, 1934, p 360, 
pi XXVI, fig 12 , fig C, 7, 8 

Morphologically similar to D diacanthum m all respects 
except spmation Foiir caudal spmes are present, three of 
which are as m I> triacanthum The fourtii spme is added 
on the latero-dorsal edge of the right side 
Dimensions — ^Length 53-56 /z, breadth 32-33 ft 
Remarks — ^Dogiel (1927) recorded considerably larger (72- 
83 /z) specimens from domestic cattle from the USSR 

Habitat — ^Two specimens were found m the stomach of 
Bos gaurus H Smith Mulehole, Mysore 


213 Diplodinmm pentacanthum (Dogiel) (PI X, fig 8 ) 

Anoplodxmum denticulatum forma pentacanihum, Dogiel, 1927 
p 82, fig 42 d 

Dzplod'imum pentacanthum, Kofoid & MacLennan, 1932, p 81 
'fDtplodtnium pentacanthum^ Kofoid & Chnstenson, 1934, p 361, 
pi XXVI, fig 13 , fig C, 9, 10 

Morphologically similar to D dmcanikurti m all respects 
except spmation There are five caudal spmes — four as m 
D ietra^xtrUTium and an additional spme added on the left side 
Dimensions — Length 50-64 p., breadth 32-34 /x 
Remarks — ^Dogiel (1927) recorded considerably larger speci- 
mens (67—84 p) from domestic cattle from the USSR 

Habitat — ^Two specimens were found m the stomach of 
Bos gaums H Smith Mulehole, Mysore 


214 Diplodiniam anlsacantlnim da Cunha (PI X, fig 9 ) 
Dtplodtnium da Cunha, 1914, p 64, fig 3, Buis®#®? 

1923 6, p 123, fig 44 , ^ xt. i09A 

Metad%n%umamsacanthum,OTQ.vi\&y,\^2Z,p 401, Fantnam, t 

p 668 - 1Q07 

Anoplodinium deriticulatum forma anxeacanthum, Dogiel, x > 
p 83, fig 42 6 ^ 

Dtplodxmum anxeacanthum^ Becker A Talbot, 1927, p » 
Kofoid A MacLennan, 1932, p 81 
t•D^p^od^n^um anisacanihum, Kofoid A Chnatenson, Iy34, PP ^ * 

pi XXVI, fig 14, fig C, 11, 12 , Das-Gupla, 1936, p 166 

Morphologically similar to D d^acanthum except spmation 
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There are six caudal spines — one ventral, one -dorsal, and two 
on each side The spines are as in Z> 'pemlacanthum, with a 
sixth spine added on the left lateral surface 
Dxmenstom — ^Length 46-67 p, breadth 28-37 /x 
RemarJiS — ^Dogiel (1927) recorded considerably larger speci- 
mens (77-86 ft) from domestic cattle from the USSR 
Habitat — ^In very limited numbers m the stomach of Bos 
gaums H Smith Mulehole, Mysore , m small numbers m 
the rumen of Capra kircus Lmn Bengai,, Calcutta 

215 Diplodinium psittaceum (Dogiel) (PI V, fig 1 ) 

Anoplodtntvm psrttaceum, Dogiel, 1927, pp 93-4, fig 48 
'\Dtplodxmum psitiaceum, Kofoid & Macl/eiman, 1932, pp 81^-2, 
pi IV, fi^ 1 , fig C, 1, 2 

Body heavy, rounded, length 1 34-1 61 tunes the dorso- 
ventral diameter, compressed laterally Oral area relatively 
small in diameter, mclined ventrally and to the left Adoral 
region large, with hps of moderate size Operculum short 
but relatively broad and conspicuous Dorsal disk also large 
and conspicuous Surfaces of the body convex, with the 
greatest curvature m the middle and posterior parts of the 
body A low narrow nb arises on the posterior half of the 
ventral mid-hne and ends at the anus m a short acute spme 
A flange arises m the posterior quarter of the dorsal mid- 
Ime and disappears near the anus Endoplasmic sack extends 
posteriorly, closely following the contours of the body , 
boimdary layer distmct Eectum short, dorso-ventraUy 
flattened cylinder, opening by an elliptical anus Con- 
tractile vacuoles large, lentoidal, anterior on a level with the 
macronucleus, posterior m the posterior third of the body 
Macronucleus a stout rod^like body, from three to six tunes as 
long as Its largest diameter, with its anterior third bent 
ventrally, lying under tbo middle of the right surface of the 
body Micronucleus elhpsoidal, m a small depression on the 
dorsal surface of the anterior third of the macronucleus 
DiTnensions — Iiength 95—150 ft 
Feeds on large pieces of plant material 
Habitat — Stomach of Bos z?idtc7is Linn Madeas, Coonoor , 
CeyijOk, Colombo 

‘‘ Bubaudis** Group — In this group the orgamsms have a 
small longitudinal cuticular groove extendmg a short distance 
anteriorly from the right border of the anus, and the endo- 
plasmic sack reaches anteriorly mto the operculum Some- 
times a long t hin ventral spme with ^ narrow base may be 
present The foUowmg species is doubtfully referred to this 
group 
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210 Diplodinium consOTS (Dogiol) (Fig ICO) 

Diplodmxtim b il>nl\dxis ionxitL con^or^, Dogiol, I0J*5o, pj> 
lig 3 Fanthain, 1926, p '>67 

Af\op!odxmtr7i bubcjhdiJx forma con^or^, Dogiel, 1927, pp 
fig 52 

Diploduitum Kofoid & Mad onnan, 1032, p 

'\DipIorhntiim cofi^or^f, Daa Gupta, 1^35, p IG6 

Body oval, dorsal and ventral surfaces stronglv convex 
Postenor end of the body js provided uith n pro anal nchle 
shaped spine, xshich is movable’- jointed vith the bod^ Endo 
plasmic sack is simple and does not extend antenorl\ into th^^ 
operculum Contractile vacuole lies dorsal to the middle of 
the macronuclcus ^Macronucleus rclativoly short and brond 
and its long axis not parallel with the long axis of the body. 



Fig 160 — Dip?cKf*nuxr7i conjior^ (Dogiol) (After DogicI ) 


but inclined ventralwards The anterior end of the macro 
nucleus shoxvs a curved point, and the small elongated micro 
nucleus lies in the depression 

Dnyirnstons — ^Length C>-10S/i, breadth ratio 

of length to breadth 1 87 

Feeds on x egctablc particles t t r 7 

licmarJs — species is clistingiushed from D InmUd^ 
In tlie form of the macrontiolcu-? nnri b.v tlit* alnpiirp of th-' 
opicdl diverticulum of the endoplasmic s^cK Kofoul 
Mptl^onnan (1032) conwlcr it quchtionablo if D ror f 
nnrh related to D UxibaMts 

Ilnhiint — Found (in one ca'=e onh) m the runien oJ (x/'n 
Inrrv‘~ Finn IJrvr.^L, Calcutta 


" RANfr.fFPl ” Guotjr — Tbi‘« group jncbidc'i m irkpl 

b\ dI‘^'mnt longitudinal ciiticular line ninmnq nlonr s 
lenj/tb of the dorvrl edge of the right htornl Mirfico l> 
r.'. turn 1=; rchti^clv 1 irge and henvv The J.pinfs m 
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217 Diplodimum costatum Dogiel (Fig 161.) 

Diplodimum costatum forma major, Dogiel, 1926 a, pp 121-3, 
fig 2,-E 

jlnoptediniMm costofitm forma ■major, Dogiel, 1927, pp 102-3, fig 55 

Diplodmitim costatum, Kofoid & MacLennan, 1932, p 85 
^Diplodimum costatum, Das-Gupta, 1935, p 167 

Body broadly oval, length 1 4 tuneo the dorso- ventral 
diameter , truncated anteriorly, triangular posteriorly A 
narrow longitudinal thickenmg of the cuticle extends along the 
right dorsal surface from the anterior end to the anus Endo- 
plasmic sack has an antenor diverticulum extending mto the 
operculum Rectum and anus small Contractile vacuoles 



Fig 161 — Diplodimum costatum Dogiel (After Dogiel ) 

tvm, subequal, lymg along the dorsal border, the antenor 
one somewhat anterior to the macronucleus and the posterior 
one on a level with its posterior end Macronucleus m the 
form of a hook, the horizontal hmb of which is directed ventral- 
wards Micronucleus hes m a depression on the anterior side 
of the horizontal hmb of the macronucleus 

Dimensions — ^Length 80-180 p., breadth 65-110 p 
Remarks — Dogiel descnbed D costatum major and D cos- 
tatum minor Kofoid and MacLennan (1932), who regard 
these forms as distmct species, have restricted the name 
D costatum to the form descnbed as D costatum major by 
Dogiel 

Habitat — ^In two cases m the rumen of Capra hircus Linn 
Bengal, Calcutta 

OIL 


Y 
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218 


Diplodimum minor (Dogiel) (PI X, fig 4 ) 

Diplodimutn costatum forma minor ^ Dogiei, 1925 a. p 
fig 2F 

Anoplod%mitm costatum forma mtnor^ Dogiel, 1927, pp 
fig 56 

Diplodimum minor, Kofoid & MacLennan 1932, p 85 

\Diplodtn%uin minor, Kofoid & Christonson, 1934, pp 
pi 25, fig 8 , fig B, 3, 4 


121-3, 

103 ^, 

352-5, 


Body oval, truncated anteriorly, relatively stout, length 
1 22—1 6 tunes the dorso-ventral diameter, strongly compressed 
laterally, and somewhat triangular m lateral view m the pos- 
terior third of the body Dorsal zone of membraneUes hes 
at the same transverse level of the body as the adoral zone 
A narrow, longitudinal, cuticuJar Ime extends along the right 
dorsal surface from the base of outer dorsal furrow to dorsal 
edge of the anal opening Oral region of moderate size, 
tilted ventrally and to the left Operculum shallow, projecting 
a short distance anteriorly CEsophagus inconspicuous, 
weakly marked by several curved, longitudinal fibrils Endo- 
plasmic sack does not form an anterior diverticulum extending 
mto the operculum Rectum a dorso-ventrally depressed 
canal openmg to exterior through an inconspicuous sht-hke 
anus situated at the posterior end of the body Macronucleus 
relatively stout, somewhat hatchet-shaped, lymg under the 
right surface of the body, shghtly dorsal to the lateral mid-lme 
Micronucleus small, ovoid, lymg m a slight concavity on the 
antero-dorsal surface of the maeronucleus Contractile vacu- 
oles two, usually suhequal, lymg along the dorsal mid-lme 
of the body, the anterior larger at the level of the micronucleus, 
and the posterior neaily on a level with the posterior end of the 
macronucleus 

Dimensions — ^Lrength 53-80p. , dorso-ventral diameter 40- 
53 p , ratio of length to dorso-ventral diameter 1 22-1 51 
(Kofoid & Christenson) , length 60-90 /t, dorso-ventral 
diameter 45-51 p, , ratio of length to dorso-ventral diameter 
1 6 (Dogiel) 

Remarks — ^The species differs from D costatum m bemg 
smaller m size, and in the endoplasmic sack not extendmg 
anteriorly into the operculum Along with D rangtfen 
Dogiel, 1925, and D dogieli Kof & MacL , 1932, the four 
species constitute the natural rangiferi group 

Hcibiiat — Stomach of Bos gaurus H Smith Mulehole, 
Mysore 


‘'CRiSTA-GAnu” Gboitp — ^This group mcludes species with 
a roughly triangular lateral outhne, truncate anteriorly and 
tapering posteriorly Rectum relatively long and circular 
in cross-section 
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219 Diplodinium erista-gaUi Dogiel (Fig 162 ) 

Dtphdvmum crt-sla galh, Dogiel, 1927, p 9 

Anoplodtmum crista galli forma crista galh, Dogiel, 1927, pp 91-3, 
fig 4Ta,c~f 

Diplodinium cnsta galh, Kofoid & MacLennan, 1932, p 86 
‘\Diplodinium crista galh, Das Gupta, 1933, p 167 

Body triangular in lateral view , the left side extends pos- 
teriorly, forming a prominent fan with two to seven spines 
Endoplasmic sack is full of cellulose particles and chlorophyll 
granules etc Anal tube is clear and is directed obhquely 
backwards and dorsalwards Contractile vacuoles, two in 
number, he dorsal to the macronucleus, and are dorso-ventrally 
compressed Macronucleus hatchet-shaped, its anterior limb 



Fig 162 — Diplodinium crista galh Dogiel (After Dogiel ) 

not strongly developed, and directed obhquely forwards and 
ventralwards Mieronucleus lies m a depression on the dorsal 
side of the macronucleus 

Dimensions — ^Length 77-100 p, breadth 52-70 /x , ratio of 
length to breadth 1 45 

Habitat — ^In small numbers in the rumen of Capra Jiircus 
Linn Bengal, Calcutta 


220 Diplodinium flahellum Kofoid & MacLennan (PI V, 
fig 6} 

^Diplodinium flabellum, Kofoid & MacLennan, 1932, pp 86-7, 
pi IV, fig 6 , fig D, 3-8 

Body relatively short, length 1 29-1 56 times the dorso- 
ventral diameter, laterally compressed, roughly triangular 
in lateral view, tapering rapidly from the mid-region to the 

Y 2 
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rounded posterior end Right side extends posteriorly^ 
forming a prominent fan with five to seven spmes which may 
be simple, bifurcate, or even trifurcate , two small spmes 
arise on the posteiv^or dorsal surface, one on each side of the 
mid-hne, left simple, right bifurcate Oral area of moderate 
size, inclmed ventrally and to the left Dorsal membranelle 
zone short, Avith a heavy inner hp which hides the small dorsal 
disk Operculum relatively small Endoplasmic sack closely 
follows the outer contour of the body to the posterior end ; 
boundary layer strongly developed Rectum narrow, tubular, 
openmg at the posterior end by a circular anus, which 
hes m the mid-hne to the left of the caudal fan Only one 
relatively large contractile vacuole observed, located under 
the mid-dorsal surface near to the dorsal zone, second vacuole 
may be present Macronucleus a heavy rod-like body, Avith 
its anterior end usually two to three times the diameter of the 
posterior end and shghtly bent ventrally, lymg under the 
right surface Micronucleus elhpsoidal, m a small depression 
on the dorsal surface of the anterior third of the macro-^ 
nucleus 

Dimensions — ^Length* 82—1 18 p 

Feeds on small particles of plant material 

Remarks — ^The species is similar to D cnsta-galU Dogiel m 
the general shape of the body, shape of the rectum, and m the 
umque caudal fan of spmes, which, however, is formed by an 
extension of the left side of the body m that species 

Habitat — Stomach of Bos inSLicus Lmn Madras, Coonoor 


Genus EREMOPLASTRON Kofoid & MacLerman, 1932 

Eiidiplodimum, part, Dogiel, 1927, pp 104:-19, figs 67-66 
Eremoplastroni Kofoid & Mac!Lerman, 1932, pp 88-103 

Ophryoscolecidse with two membranelle zones, viz , an 
adoral, and a dorsal zone lymg at the anterior end of the 
body A smgle, narrow skeletal plate beneath the right 
surface Contractile vacuoles two Macronucleus triangular 
or rod-like, with the anterior end often bent ventrally 


Key to Indiun Species 

1 (2) Posterior end smoothly rounded, with 

no ventral lobe or caudal spmes 

2 (1) Posterior end with one or more lobes or 

spines 

3 (4) Posterior end with a small ventral lobe 

only 

4 (3) Posterior end with one or two spmes 

5 (6) With thick dorsal flange and large 

ventral caudal spme 

6 (5) With two caudal spines 


[lVIacL,p 328 
E roiunditm Kof A 


3 


fp 

E (Dogiel), 


325 


5 

[tim), p 327 
E rostratum (Fioren- 


7 
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7 (8) Body ellipsoidal in side view, with two [MacL , p 325 

short caudal spines E hrevispinuin Kof & 

S (7) Body rectangular m side view, with two [Sc MacL , p 326 

largo caudal spines E 7nagnodentatum Kof 


221 Eremoplastron bovis (Dogiel) (PI VI, fig 10 ) 

Eudiplodimum iieqlectum forma bovis^ Dogiel, 1927, p 108, fig 58 
Anoplodinium negleclum forma bovis^ Dogiel, 1927, p 244 
Diplodxmum develandi^ Becker & Talbot, 1927, pp 356-7, pi ii, 
fig 20 

'[Eremoplastron bovis, Kofoid & MacLennan, 1932, pp 95-7, pi v, 
fig 10, fig F, 5, 6 

Body ellipsoidal, length 1 44-1 89 times the dorso-ventral 
diameter, compressed laterally Ventral surface somewhat 
flattened except m the posterior quarter, dorsal more strongly 
convex A small, smoothly rounded ventral lobe projects from 
the ventral half of the posterior end Cytostome relatively 
small, mchned ventrally and to the left Dorsal piembranelle 
zone small Operculum well developed and conspicuous 
Narrow skeletal plate extends diagonally under the right 
surface from the edge of the oral region to the middle of the 
right side Endoplasmic sack occupies the greater part of 
the body , boundary layer easily seen Rectum extends from 
the posterior end of the boundary layer and opens m the 
middle of the posterior end of the body at the base of the 
ventral lobe Two contractile vacuoles beneath the surface 
along the mid-dorsal hne, anterior a short distance behind the 
dorsal membranelle zone and the posterior at the level of the 
posterior end of the macronucleus Macronucleus elongate, 
beneath the middle of the right surface, its ventral edge 
parallel and close to the skeletal plate and its dorsal side 
convex with a conspicuous mdentation m the middle, m which 
the smaU ovoidal micronucleus hes 
Dimensions — ^Length 52-100 ft 
Feeds on small bits of plant debns 

Remarks — E bovis shows closest resemblance to E neglec- 
turn, which is relatively simple m structure and, like this 
species, possesses a smgle ventral lobe The operculum m 
E bovis IS a great deal smaller than m E negleclum 

Habitat — Stomach of Bos inrlicus Linn Madras, Coonoor , 
Ceylon, Colombo 

222 Eremoplastron brevispinum Kofoid & MacLennan 

(PI VI, fig 8 ) 

EreniopJastron brevispinuin, Kofoid & MacLennan, 1932, pp 97-8, 
pi V, fig 8 , fig F, 9, 10 

"[Eremoplastron brevispinum, Das Gupta, 1935, p 168 
Body eUipsoidal, length 1 54-1 84 times the dorso-ventral 
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diameter, compressed laterally Dorsal surface convex, 
ventral surface flat or slightly concave m anterior half, 
convex in posterior half , lateral surfaces convex Two short 
broad caudal spines, one dorsal to the anus the other ventral 
to it and merely a shght prolongation of the ventral lobe 
Cytostome small, inclined ventrally and to the left Dorsal 
membraneUe zone relatively small Operculum conspicuous 
Skeletal plate narrow, extendmg diagonally beneath the right 
surface from the edge of the oral zone to the middle of the bodv, 
anterior end of the plate three or four times wider than the 
posterior Endoplasmic sack occupies the greater part of 
the body and posteriorly extends beyond the anterior end 
of the rectum Rectum wide, sht-like, opemng by a narrow 
elhptical anus lying between the dorsal and ventral spines 
Two contractile vacuoles lie beneath the dorsal mid-lme, 
anterior at the level of the anterior end of the macronucleus 
and the posterior ]ust behmd the level of the posterior end 
of the macronucleus Macronucleus beneath the right surface 
just dorsal to the skeletal plate, its ventral side flat or shghtly 
concave, dorsal surface convex, with a large mdentation m its 
middle^ m which a spherical or slightly elhpsoidal micro- 
nucleus hes 

DimensioTis — ^Length 72—92 fx 

Feeds on small bits of plant debris 

RemarLs — The shape, proportions and structure relate 
the species closely to E bovis^ but the presence of tAVo spines 
shows a small advance m complexity over the smgle conical 
lobe of E bovis 

Habitat — Stomach of Bos indicus Linn Ceylon, Colombo , 
rumen of Capra hircus Linn Bengal, Calcutta 


223 Eremoplastron magnodentatum Kofoid & MacLennan 
(PI VI, fig 9 ) 

^Eremoplastron magnodentatum j Kofoid A. MacLennan, 1932, pp 1 00- 
2, pi V, fig 9, fig F, 11, 12 

Body rectangular m side view, length 1 50-1 93 times the 
dorso -ventral diameter, compressed laterally and ovoidal m 
dorsal view, with the largest diameter anterior Dorsal 
surface flat, ventral shghtly convex Two large laterally 
compressed caudal spmes give a remarkable pmcer-like appear- 
ance to the posterior end of the body Oral region mchned 
ventrally but not mchned toward either side Adoral zone 
well developed, but the operculum is relatively small Skeletal 
plate hes beneath the right surface and extends diagonally 
from the edge of the oral region toward the middle of the body, 
with its anterior part wider than the posterior Endo- 
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plasmic sack extends to the postenor end of the body , a part 
bulges into the base of the dorsal spine and extends beyond 
the rectum Rectum sht-like, openmg by an elhptical anus 
m the base of the ventral spme Two contractile vacuoles 
he beneath the dorsal mid-hne, antenor near the level of the 
micronucleus, postenor near the level of the postenor end of the 
macronucleus Macronucleus beneath the right surface close 
agamst the dorsal edge of the skeletal plate , its ventral surface 
shghtly concave, dorsal surface strongly convex, vnth a small 
relatively deep depression m which the eUipsoidal micro- 
nucleus hes ^ 

Dimensions — ^Length 53-82 fi 

Reeds on small bits of plant debns 

Bemarks — This species shows a close resemblance to 
E dtlobnm Dogiel, but differs m the possession of large 
conspicuous caudal spmes mstead of true caudal lobes as m 
that species 

Habitat — Stomach of Bos tndtcm Linn JIadras, Coonoor . 
Ceylok, Colombo 

224 Eremoplastron rostratum (Fiorentmi) (PI VI, fig 7 , 
PI XI, fig 12) 

Diplodtnwm rosiratitm, Fxorentrm, 1889 a, pp 16, 24, fig 3 , 
Eberlein, 1895, pp 262-3, pi xviu, fig 18 da Cuaha, 1914, 
PP 62-4 

Extdiplodimnm Tostratumf Dogiel, 1927, pp 118-19, fig 66 

Diplodxnmm helserit Becker Talbot, 1927, pp 357—8, pi lu 
fig. 11 

"^EreTnoplastron ro^draiuvfiy Kofoid & MacLennan, 1932, pp 91—3, 
pi V, fig 7 , fig F, 1, 2 , Kofoid & Cimstenson, 1934, pp 367-8, 
pi xsviu, fig 19, fig E, 1—12, Das Gupta, 1935, pp 167-8 

Rody small but relatively long, length I 50-2 00 tunes the 
dorso-ventral diameter, compressed laterally Dorsal surface 
convex, ventral surface nearly flat A long caudal spme 
extends postenorly from the region between the anus and the 
ventral surface Postenor thud of the dorsal side of the body 
thm and forms a flange-hke projection Oral region relatively 
large, tipped ventrally and to the left at an angle Dorsal 
membranelle zone small Operculum relatively small, over- 
hangs and obscures the do 3 rsal membraneUe zone Narrow 
skeletal plate imder the nght surface, extendmg from the edge 
of the oral zone to the imddle of the body , antenor end 
of the plate four to five times as broad as the postenor end 
Ectoplasm relatively thick, boimdary layer thm, endoplasmic 
sack oval Rectum short, cyhndrical, extendmg dorsalwards 
from the postenor end of the endoplasmic sack Two con- 
tractile vacuoles beneath the dorsal surface, along the mid-lme, 
antenor at the level of the micronucleus, postenor m the 
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anterior part of the dorsal flange Macronucleus beneath 
the right surface of the body, parallel and dorsal to the skeletal 
plate , an elongate body, its ventral side nearly straight 
and its dorsal surface convex, mth a large median mdentation 
in which the small ellipsoidal micronucleus hes 

Dimensions — Length 40-52 ft (accordmg to other observers 
up to 80 ft) 

Feeds on small bits of plant debris 

Remarks — E rostratum is marked off from the other species 
of the genus by its small size and the presence of the dorsal 
flange Specimens from Bos gaurus were relatively shorter 
and stouter than those from B tndicus 

Habitat — Stomach of Bos xndxcus Linn Ceylon, Colombo , 
stomach of Bos gaurus H Smith Mulehole, Mysore , rumen of 
Capra hircus Linn Bengal, Calcutta 


225 Eremoplastron rotundum Kofoid & MacLennan (PI VI, 
fig 11) 

^Eremoplastron rotundum^ Kofoid & MacLennan, 1932, pp 93—4 
pi V, fig 11, fig F, 7, 8 

Body relatively short and broadly ovoidal m side view, 
length 1 33—1 66 times the dorso-ventral diameter, with the 
largest diameter posterior, compressed laterally , posterior 
end smoothly roxmded, with neither lobe nor spmes Oral 
area of medium size, mchned ventrally and to the left Dorsal 
zone short but hps well developed Operculum smal^ and 
relatively mconspicuous Skeletal plate extends diagonally 
beneath the right surface from the edge of the oral r^^gion 
to the nuddle of the body, broader anteriorly narroxv pos- 
teriorly Endoplasmic sack occupies most of the body and 
follows the surface contours closely , boundary layer distmct 
Rectum wide ai^d sht-like Anus a narrow sht located in the 
middle of the posterior end Two contractile vacuoles under 
the dorsal mid-lme at about the levels gf the ends of the macro- 
nucleus Macronucleus in the middle half of the body 
adjacent to the dorsal edge of the skeletal plate, its ventral 
side flat or shghtly concave, dorsal side strongly convex, wrth 
a shallow median depression Micronucleus small, ovoidal, 
lying m the depression of the macronucleus 
DimeTisions — ^Length 70-95 ft 
Feeds on small bits of plant debns \ 

Habitat — Stomach of Bos tndicus Lmn Madbas, Coonoor , 

Ceylon, Colombo 
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Genus DEPLOPLASTRON Kofoid & MacLennan, E932 

Endiphdinium, part, Dogiel, 1927, pp 123-4 
Diploplastron, Kofoid & MocLeiman, 1932, pp 107—8 

Ophryoscoleeid® "with dorsal and adoral membranelle 
zones at the anterior end of the body Two skeletal plates 
beneath the right surface of the body Contractile vacuoles 
two, belotr dorsal surface, separated from the macronucleus 
Macronucleus narrow, rod-hke 

Semarks — ^Though possessing two skeletal plates the genus 
IS more closely related to Eremoplastron than to Metadrmmn 
It differs from the former in possessing two skeletal plates 
and from the latter m the shape of the macronucleus and m 
possessmg thm cuticle and ectoplasm and small rectum and 
anus 

22b Diploplastron affine (Dogiel & Fedorowa) (Pig 163 ) 

Dtplodtntum ajftne^ Dogiel & Fedorowa, 1925, p 200 
Eudiplodtnium ajffine, Dogiel, 1927, pp 12S-4, fig 68 
Dipliplastron affine^ Kofoid & Macl^rman, 1932, p 108, fig H, 2 
^Diplodtmum affine. Das Gupta, 1935, p 168 

Body small and oval, 1 7 dorso-ventral diameters m length 
Two skeletal plates he beneath the nght surface of the body, 



Fig 163 — Diploplastron affine (Dogiel & Fedorowa) (After Dogiel ) 

extending from the edge of the oral area past the middle of the 
body The anterior ends of the plates are separated, while 
the posterior parts of the plates come close together but do 
not fuse Each plate is made up of from five to sis rows of 
prisms Operculum is small Endoplasmic sack extends 
posteriorly beyond the anterior end of the rectum Rectum 
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narrow, tubular, with thin walls Anus small and circular 
Contractile vacuoles two, situated along the dorsal border 
of the body, apart from the macronucleus, the anterior one 
in front of the level of the middle of the macronucleus and the 
posterior behmd the level of the posterior end of the macro- 
nucleus Macronucleus narrow, sausage-shaped to club- 
shaped Micronucleus hes m a small depression in the middle 
of the dorsal margm of the macronucleus 

Dimensions — ^Length 88-120 /x, breadth 47—65 /x , ratio of 
length to breadth 17 

Habitat — ^Rumen of Capra hirous Linn Bengal, Calcutta 


Genus EUDIPLODINIUM Dogiel, 1927, emend Kofoid 
& MacLennan, 1932 

Eudiplodtnnnn, part Dogieb 1927, pp 119-22, fig 67, a, 6, 
Kofoid <5^ MacLennan 1932, pp 103-7 

Ophryoscolecidas with two membranelle zones, viz , an adoral 
zone, and a dorsal zone lymg at the anterior end of the bod^ 
A smgle, narrow, skeletal plate beneath the right surface 
Cuticle and ectoplasm thick Two contractile vacuoles with 
heavy membranes and promment pores Macronucleus rod- 
hke, with anterior end enlarged to form a hook openmg 
dorsally 

227 Eudiplodmium maggu (Piorentmi) (PI VI, fig 12, 
PI XI, fig 13 ) ^ 

Viplodimum maggtty Fiorentini, 1889, p 13, pi i, figs 3, 4 , 
Eberlein, 1895, pp 262-6, figs 8,9, Buisson 1923 5, pp 103-5, 
fig 36 

D%plod%n%um 6ursa, Scbnlze, 1924, pp 657, 661, fig 5 
'\Dtplodimum 7naggv%, Jameson, 1925, pp 408-9 
Dtplodtmum tnaggiXy Dogiel & Pedorowa, 1925, pp 98, 100, 
106, fig 1 ; Becker & Talbott, 1927, p 3o3 
JDiplod'imum bursa, Becker & Talbott, 1927, p 354, pi ii, fig 21 
Eudiplodmium maggu, Dogiel, 1927, pp 119-22, fig 67, a, b 
'\Eudiplodxmum maggii, Kofoid & MacLennan, 1932, pp 105-7, 
pi v,fig 12, fig F, 3, 4, Kofoid & Christenson, 1934, pp 368- 
70, pi XKvmy fig 20. fig F, 1, 2 , Das Gupta, 1935, p 168 

Body roughly triangular m side view, length 1 33—1 67 
times the dorso-ventral diameter, sharply truncated anteriorly 
and tapermg to a smoothly rounded posterior end , flattened 
laterally, givmg a rather narrow elhptical outhne in dorsal view 
Dorsal surface convex , anterior half of ventral surface flat 
or concave, posterior half convex Oral region relatively 
small, and mchned ventrally and to the left Dorsal mem- 
branelle zone relatively large, operculum relatively small and 
inconspicuous Skeletal plate lies beneath the right surface 
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and extends from the oral region dorsally across the middle 
of the body , its antenor end broad, tapermg posteriorly 
Cuticle forms a distmct layer , ectoplasm thick , boundary 
layer distmct, clearly markmg out the endoplasmic sack 
Rectum heavy, sht-hke , anus opens on the right side of the 
posterior end Usually two contractile vacuoles he beneath the 
dorsal surface near the mid-hne, anterior at the level of the 
micronucleus, posterior at the level of the posterior end of 
the macronucleus , but the number may be mcreased to six 
Macronucleus elongate, rod-hke, with the anterior end hooked 
dorsally, situated beneath the middle of the right surface 
adjacent to the dorsal border of the skeletal plate Micro- 
nucleus ovoidal, lymg m the concavity of the hook 
Dimensions — ^Length 104^-265 fi 

Feeds on relatively large particles of plant material and 
some of the smaller Cihates oeenrrmg m the same host 
Demarks — ^There has been considerable confusion between 
E maggti and Diplodinium bursa owing to the somewhat 
mcomplete descriptions of Fiorentini However, as pomted 
out by Kofoid and MacLennan, it is clear from his drawings 
that there is a deep anal groove markmg off dorsal and ventral 
caudal lobes m his D bursa, while his D maggii has a rather 
pomted posterior end with no lobes at all 

This species was present but not abundant m the material 
from Ceylon All the specimens were large and were dis- 
tmguished by the number of contractile vacuoles, six bemg 
a common number Macronucleus was veiy promment, and 
vdute conformmg to the general pistol-shape characteristic 
of the species the handle-hke portion at the anterior end was 

usually bent mto a nearly closed loop 
The specimens from Bos gaums were smaller and relatively 
stouter than those jfrom B indicvs, measurmg 102 (80-117) a, 
or 1 42 dorso-ventral diameters m length 

—Stomach of Tragulus memtnna Milne-Edwards 
(mouse-deer) Ceylon, stomach of Bos indicus Lum 
Madras, Coonoor, Ceylon, Colombo, stomach of Bos 
gaurus H Smith Mulehole, Mysore , rumen of Capra Tiircus 
Linn Bengal, Calcutta 
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Genus METADDJIDBI Awennzew & Mutafowa, 1914 

Metadimum, Awerinzew & Mutafowa, 1914, pp 115-18, figs 7-10 
Metadtmumt part, Crawley, 1923, pp 395, 400, pi xxvm, 
fig C, 1 , Wenyon, 1926, p 1215 
Etidiplodtmum^ part, Dogiel, 1927, pp 124-130, figs 69-72 
Diplodinium, part, Becker & Talbot, 1927, p 354, fig 24 
Metad^muniy Kofoid & MacL.ermon, 1932, pp 111—16, CalkinR 
1933, p 516 , Kofoid & Christenson, 1934, pp 370-2 

Ophryoscolecidse with dorsal and adoral membranelle 
zones at the anterior end of the body *ISvo skeletal plates 
beneath right surface, occasionally fused at posterior end 
Cuticle and ectoplasm heavy Conspicuous oesophageal 
fibrils beneath dorsal and right lateral surfaces Two con- 
tractile vacuoles ^Ijnng close to the macronucleus Large 
macronucleus witlT two or three prominent dorsal lobes 


Key to Indian Species 


1 (2) Body large, heavy , skeletal plates not 
fused* at their posterior end , three 
dorsal lobes on the macronucleus 
2(1) Body relatively short , skeletal plates 
fused at their posterior end , macro- 
nucleus with a large lateral lobe on its 
left edge 


[Mut,p 332 
JM medium Awer & 


[Christ, p 333 
M rotimdaium Kof & 


228 Metadinium medium Awerinzew & Mutafowa (PI VH, 
fig 16 ) 

Metadimum medium, Awermzew & Mutafowa, 1914, pp 115-18, 
figs 7-10 

Diplodinium medium, Buisson, 1923 b, pp 123—4, fig 45 , Dogiel & 
Fedorowa, 1925, pp 100, 107, fig 2 , Becker & Talbot, 1927, 
pp 353-4, fig 24 

Metadimum medium, Wenyon, 1926, p 1215, fig 521 A 

Eudtplodinium medium forma medium, Dogiel, 1927, pp 124—6, 
fig 69 

fMeiadimitm medium, Kofoid & MacLennan, 1932, pp 113-15, 
pi VI, fig 16, fig G, 3, 4 , Kofoid &. Christenson, 1934, p 370, 
pi xxiv, fig 25 , fig F, 3, 4 , Das Gupta, 1936, p 169 

Body large and heavy, length 1 35-1 78 times the dorso- 
ventral diameter^ flattened laterally j anterior end blunt, pos- 
terior end truncated or shghtly rounded Dorsal and ventral 
surfaces vary from nearly flat to distmctly convex , lateral 
surfaces shghtly convex and ends of body smoothly rounded 
m dorsal view Oral area relatively large, mclmed ventrally, 
but not mclmed to the left Dorsal membranelle zone also 
large Operculum relatively very small Two skeletal plates 
extend from the border of the oral area beneath the right 
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surface towards the middle of the body, anterior end of each 
plate broader than the postenor , the dorsal plate longer 
and broader than the ventral plate Cuticle very heavy and 
covered with short, fine wnnkles airanged longitudmally, 
but no regular stnations as in other genera Ectoplasm/ 
also very thfick Endoplasmic sack relatively small, usually 
with two distmct projections on the dorsal and ventral sides 
Rectum a large cyhnder, anus a large opemng m the right 
postenor end of the body Two large contractile vacuoles 
m the hollows between the lobes of the macronucleus, some- 
what to the right of the dorsal mid-hne Macronucleus 
elongate, adjacent to the dorsal edge of the dorsal skeletal 
plate, with three large dorsal lobes, one at each end and one 
m its middle Micronucleus small, ovoid, lymg m a shght 
depression along the anterior border of the middle lobe of 
the macronucleus 

Dimensions — ^Length 108-224 {Kof & MacL), 150-272 /i 
(other authors) 

Feeds on relatively large bits of plant d6bns 

Remarls — ^The specimens from Bos gaunts were significantly 
smaller than those from B indtcus, measuring 130-201 ji, 
and possessed a relatively wider mouth 

Habitat — Stomach of Bos indicus Lmn Madras, Coonoor , 
Cbtdon, Colombo , stomach of Bos gawrns H Smith Mule- 
hole, Mysore , rumen of Capra livrcus Lmn Bengad, 
Calcutta 


229 Metadinimn rotundatum Kofoid & Christenson (PI XI. 
fig 11) 

fMeladinmm rolundalum, Kofoid & Chnstenson, 1934, pp 370-2, 
pi xxvu, fig 18, fig D, 1-2 

Body relatively short, length 1 43-1 65 times the dorso- 
ventral diameter, ovoid, and slightly compressed laterally 
Dorsal surface regularly convex throughout its entire length , 
ventral surface most strongly convex m its’ posterior third 
Right surface more strongly convex than the left Postenor 
end extremely smoothly rounded Operculum shallow, some- 
what flattened on the left Faint longitudmal stnations cover 
the cuticle, which is relatively thick Mouth well defined, ivith 
conspicuous bps and furrows, tilted ventrally and to the left 
Dorsal membranelle zone at about the same level as adoral 
zone Skeletal complex of two plates underneath the right 
surface, separate m their antenor halves, fusmg about the 
middle and contmumg as one, termmatmg near the posterior 
end of the macronueleus (Esophageal fibrils promment, 
extendmg to posterior end of endoplasm Rectum conspicu- 
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OU8, With faint longitudinal fibrils Anus ellipsoidal, in the 
middle of the smoothly rounded posterior end Contractile 
vacuoles two, to the left of the macronucleus along the dorsal 
mid-hne , anterior usually much larger and slightly anterior 
to the level of the micronucleus, posterior m the posterior 
concavity of the macronucleus Macronucleus elongate, vuth 
two shallow concavities on the left margm, one on each side 
of a large lateral lobe IMicronucleus small, subspherical, 
lying m the anterior lateral concavity* of the macronucleus 
Dimensions — ^Length 52—73 ft breadth 34r^5 ft 
Feeds on plant debris 

Remarks — This species is most closely related to M ypsilon 
(Dogiel, 1925) It resembles that species m havmg a skeletal 
complex of two plates fused posteriorly, a macronucleus of 
similar general shape, a similar position of the micronucleus 
and the contractile vacuoles, and a relatively thick cuticle 
It IS, however, significantly smaller, has skeletal plates which 
are concave m their median unfused portions mstead of bemg 
parallel^ and has a macronucleus with a rounded anterior end 
mstead of an anterior end perpendicular to its long axis 

Habitat — Stomach of Bos aaurus H Smith Mulehole, 
Mysore 


Genus ELYTROPLASTRON Kofoid & MacLennan, 1932 

Polyplastrorij part, Dogiel, 1928, pp 332—4, figs 4, o, 6 
Elytroplastrorif Kofoid <fc MacLennan, 1932, pp 119-22 , Calkins, 
1933, p 515 

Ophryoscolecid^ with dorsal and adoral membranelle 
zones at the anterior end of the body Two skeletal plates 
beneath right surface, a small plate beneath ventral surface, 
and a long plate beneath the left surface Cuticle and ecto- 
plasm relatively heavy , conspicuous fibrils beneath dorsal 
and right lateral surfaces 

230 Elytroplastron bubali (Dogiel) (PI VII, figs 13, 14 ) 

Diplodrnviiin (Polyptasiron) huhah, Dogiel, 1928 6, pp 332—4, fig 4 
^Elytroplastron hubahy Kofoid & MacLennan, 1932, pp 121-2, pi vi, 
figs 13, 14, fig G, 5, 6 
fElytropiastron bubah. Das Gupta, 1935, p 169 

Body elhpsoidal, length 1 43-1 82 tunes the dorso-ventral 
diameter, compressed laterally, posterior end smoothly roimded 
with no suggestion of lobes or spmes Oral area relatively 
large, mclmed ventrally, but not mchned either to left or 
right Dorsal membranelle zone relatively short Oper- 
culum broad but does not project anteriorly beyond the 
adoral zone Four skeletal plates , two, as m Metadimum^ 
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extending diagonally from the edge of the adoral membrauelle 
zone across t& middle of the body, gradually fadmg in that 
region , one very short triangular plate on the left ventral 
side ]ust behmd the adoral zone , a fourth plate hes beneath 
the left surface, extendmg posteriorly and dorsally from the 
base of the operculum Endoplasmic sack narrow anteriorly 
and swollen m the middle Rectum heavy, tubular, beneath 
the right side of the body, and tenmnatmg by a narrow sht-hke 
anus extending from the middle of the posterior end to the 
right side Four contractile vacuoles along the dorsal mid- 
bne, one near the anterior end of the macronucleus, second 
at the level of the micronucleus, third further back, and the 
fourth near the posterior tip of the macronucleus Macro- 
nucleus elongate, slightly to the right of the mid-hne, inth a 
deep indentation in its left dorsal side, in which the small 
ellipsoidal micronucleus hes 

DimemiOTis — ^Length 110-160 p, 

Feeds on small pieces of plant ddbris and occasionally small 
Cihates 

Hemarhs — In the specimens from Capra hircus there are 
usually only two contractile vacuoles, and never more than 
three, and the ventral skeletal plate is shghtly longer than m 
specimens from B itidicus 

Habitat — Stomach of Bos tndimis Linn Madbas, Coonoor , 

Ceylon, Colombo , rumen of Capra hircns Lmn Calcutta 


Genus OSTRACODINIDM Eogiel, 1927, emend Kofoid 
& MacLennan, 1932 


Z?tj3ZQ*nt«ni,part, Fiorentmi, 1889,p 14, pi n, fig 3, part.Buisson. 

1923 b, pp 120-1, figs 35, 43 6 ' a . 

Metadimxan, part, Crawley, 1923, p 400, pi xwui, fig Cj 
Diplodmimn, part, Fanthanj 1926, pp 567-8, fig 7 , Becker & 
Talbot, 1927, pp 366, 357, fi^ 14, 17 
Ostracodimum, part, Dogiel, 1927, pp 134-52, figs 76-86, 
Keichenow, 1929, p 1199, Kofojd & MacLeiman, 1932, pp 122^ 
40 , Calkins, 1933, p 515 , Kofoid & Chnstenson, 1934, 
pp 372 77 


Opbryoscolecidse with dorsal and adoral membranelle 
zones at antenor end of body Broad skeletal plate beneath 
right side of body A row of from two to six contractile 
vacuoles beneath dorsal surface (Esophageal fibrils heavy 
and extendmg to the posterior end of body. 


Key to Indian Species 

1 (7) With no oaudal lobe or spme 2 

2 ($) Posterior end smoothly rounded 3 

3 (4} Macronncleus with two dor^ lobes , [p 337 

two contractile vacuoles o gracile 
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4 (3) 


5 ( 2 ) 

6 


7 (1) 

8 (16) 
9 (14) 

10 (II) 

11 ( 10 ) 

12 (13) 

13 (12) 

14 (9) 
16 


16 (8) 
17 (18) 


18 (17) 


Macronucleus with a small, shallow 
depression m the middle of the left 
Bide , tliree contractile vacuoles 
Posterior end bluntly pomted 
Macronucleus with a small shallow 
depression m the middle of the dor 
sal surface, four contractile vacuoles 
With one or more caudal lobes 
With one caudal lobe 
Ventral lobe small 

Macronucleus rod-like , two con- 
tractile vacuoles 

Macronucleus with two dorsal lobes , 
contractile vacuoles two or three 
With two contractile vacuoles 
With three contractile vacuoles 
Ventral lobe wide 

Large mtumed skeletal plate , macro- 
nucleus with a depression m the 
middle of the left dorsal side , three 
contractile vacuoles 
With twe-caudal lobes, one dorsal and 
one ventral 

Macronucleus elongated, with a large 
shallow depresssion m the zmddle 
of the left side , three contractile 
vacuoles 

Macronucleus elongated, rod-1 ike , two 
contractile vacuoles 


[& MacL , p 341 
O trivemculatum Kof 
6 

[Kof & MacL , p 340 
O quadnvesiculatum 
8 

9 

10 

[Christ , p 339 
O lny8ore^'Ko^ & 

12 pVIacL , p 342 

O venustum Kof & 

O chpeolum Kof & 

16 [MacL,p 336 


[& MacL , p 340 
O rugolor'icatum Kof 

17 


[bet), p 338 
O mammosum (Rail- 
[p 337 

O gaun Kof & Christ , 


231 Ostracodininm cUpeolum Kofoid & MacLennan (PI VII, 
fig 16) 

•^Osiracodtmum chpeolum Kofoid & MacLennan, 1932, pp 136-7, 
pi VI, hg 16 , fig J, 9, 10 

Body ellipsoidal, length 1 64-2 14 times the dorso-ventral 
diameter, compressed laterally Dorsal surface convex m 
anterior half, nearly plane m posterior half , lateral surfaces 
convex A small, laterally flattened, shield-shaped lobe on 
the postero-ventral end of the body to the left of the middle 
Ime Oral area mclmed ventrally and to the left Dorsal 
membranelle zone relatively inconspicuous Operculum small 
Broad skeletal plate extends laterally beneath the nght 
surface from the macronucleus to the ventral side and pos- 
teriorly up to the posterior end of the body (Esophageal 
fibres extend to the posterior end of the body Small, cylin- 
drical rectum m the middle Ime of the postero-ventral side 
of the body, and opemng by a small elliptical anus Three 
contractile vacuoles along the dorsal side of the macronucleus, 
two between the anterior and posterior lobes, the third ]ust 
behmd the posterior lobe of the macronucleus Macro- 
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nucleus an elongate body beneath the nght dorsal surface, 
with two flat lobes dorsally, one on its anterior and the other 
on its posterior half IHieronucleus elhpsoidal, in a depression 
on the dorsal side of the macronucleus 
Dimensions — ^Length 92-128 fi 
Feeds on large bits of plant d6bns 

Remarks — ^This species resembles 0 dogteh Kof & MacL 
m proportions, size and the shape of the caudal lobe The 
caudal lobe is often reduced, and may be httle more than a 
semicircular flap. 

Habitat — Stomach of Bos indicm Lmn Madeas, CJoonoor , 

Ceyxon, Colombo 


232 Ostracodinium gaiiri Kofoid & Christenson (PI XI, 
fig 14) 

\08iracodimum gaurit Kofoid & Christenson, 1934, pp 375-6, 
pi xxviii, fig 21 , fig Gf 7, 8 

Morphologically identical with O mysorei in all respects 
except caudal armature ; two caudal lobes of subequal size, 
present, one ventral, the other dorsal Anal opemng hes 
at the base of the dorsal surface of the ventral lobe 
Dimensions — ^Length 44-70 /i, breadth 23-40 (i 
Remarks — ^This species is related to 0 mysorei m size and 
shape of the body, shape of macronucleus, shape of skeletal 
plate, posterior diverticulum of endoplasmic sack, and the 
number of vacuoles, but differs m possessmg two caudal lobes 
It differs from 0 dilobum Dogiel (1927), m bemg of smaller 
size, m havmg two vacuoles mstead of five, and in possessmg 
a postenor diverticulum of the endoplasmic sack 
Habitat — Stomach of Bos gaurii^ H Smith Mulehole, 
Mysore 


533 Ostracodinium gracile (Dogiel) (PI VIII, fig 18 ) 

Diplodinwm gracth forma gracile, Dogiel, 1925 a, pp 130, 133 
141. fig 6 , 1925 b, pp 297-301, figs B, E-L, Ej-Mj, Ej-Gj 
Oalracodinwmgractletorm&grcK%le,'Dopel,1927,Tpp 144-6, fig 81, tf 
tOslrocodtmujngroctlc, Kofoid & MacLennan, 1932, pp 27-9, pi \ii, 
fig 18, fig J, 1, 2, Kofoid & Christenson, 1934, p 376, 
pi xxviu, fig 22, fig G, 1, 2 

Body roughly triangular, length 1 75-2 16 times the dorso- 
ventral diameter Ventral and left surfaces plane, right and 
dorsal surfaces convex , postenor end smoothly rounded 
Oral area promment, mclmed ventrally, but not mchned to 
the right or the left Dorsal membranelle zone and the 
CTL z 
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operculum relatively prominent A broad skeletal plate 
beneath the nght surface, extending laterally fiom the macro- 
nucleus to the ventral surface (Esophageal fibnls extending 
to the posterior end of body Ttro contractile vacuoles, 
close agamst the dorsal edge of the macronucleus, one vacuole 
m the depression behmd each lobe of the macronucleus 
^lacronucleus elongate lying along the nght dorsal surface, 
vnth tivo dorsal lobes, one at its anterior end and one m the 
middle Micronucleus small ellipsoidal, lying betiveen the 
two lobes of the macronucleus 
Dimensions — ^ILength 90—133 p 
Feeds on relatrrelv large pieces of plant debns 
EemarJs — ^This species is closely ^hed to O intestculafum 
Kof k MacL and O leniie (Dog ) in its triangular shape, size 
proportions of the body, and in the lack of spines It is 
also closely related m shape and proportions to two spmed 
species, O nannm (Dog ) and O Radiator (Dog ) The con- 
jugation of O gracile has been desenbed by Dogiel (1925 c) 
Specimens of O gracile from Bos gaurus were smaller and 
relatively shorter than individuals from B mdiciis They 
measure GO-So g, and the length is 1 5S— 1 85 times the dorso- 
ventral diameter 

Habtiaf —Stomach of -Bos indicus Linn Madras Doonoor 

Cfemox, Cblombo , stomach of Bos gaiirns H Smith Mule- 
hole, Mysore 


234 Ostracofimium mammosum (Railliet) (PI Tin fig 17 ) 

I>ip^od7nium dsn^afum, Fiorentiru, 1SS9, pp 14, 24, pi u Eg 3 
DtpIodinruTn Tnammosum Bailliet, 1S90, pp 31^19, lS9o p ISK 
Dtp^odtnium dentatuT^, da CJuiiha, 1914, pp 63, 64, Sharp, 1914, 
p 60, Bmssoii, 1923 6, pp 120-1, fig 35, Becker Talbot, 
1927, pp 353, 356, pi u, fig 14 

D plodtn t um JiorentiTi 1 7, A\rennze\r & Mutafoira, 1 914, pp 11 0-1 1 1 
figs 1,2, Buisson, 1923 6, p 120 fig 43 
Meiadimum denfafum, Crawley, 19^, p 400 
OstTxzcodin^um derUettum, Dogiel, 1927, pp 139-^2, fig 79, g, 6 
jOsfracodtnium mammosum , ICofoid & Macliennan, 1932, pp 125-6 
pi vu, fig 17, fig G, I, 2 

Body relatively short, length 1 55—1 92 times the dorso- 
ventral diameter Ventral surface convex in anterior half, 
then fiat or shghtly concave, and convex again m the posterior 
region , dorsal surface convex , lateral surfaces convex One 
dorsal caudal lobe the ventral lobe hollow on its dorsal side 
Oral area mclmed ventrally and to the left Adoral membraneUe 
zone relatively well developed Operculum large Skeletal 
plate broad, anteriorly extendmg beneath the nght surface 
from the anterior end of the xnacronucleus to the ventral side, 
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narrowing posteriorly and extending to the bases of the caudal 
lobes (Esophagus and endoplasmic sack marked by heavy 
fibrils Rectum a dorso-ventrally flattened tube , elliptical 
anus m the concave side of the ventral lobe Three contractile 
vacuoles beneath the dorsal surface of the body, anterior 
near the anterior end of the macronueleus and the posterior 
near the level of the posterior end of the macronucleus 
Macronucleus long, rod-like, lying beneath the right dorsal 
surface, with a large shallow depression m its left side, near 
which lies the median contractile vacuole Micronucleus small, 
ellipsoidal, m a small depression near the middle of the dorsal 
surface of the macronucleus 

Dimensions — Length 41-110 fj. 

Feeds on small bits of plant d6bris 

Remarks — ^This species resembles 0 dihbum Dogiel m the 
general form of the body and m possessmg two caudal lobes, 
but it IS smaller, has fewer vacuoles, and the caudal lobes are 
relatively larger The ventral lobe is not scoop-shaped m 
0 diJobum 

Habitat — Stomach of Bos indtcus Linn Madras, Coonoor , 
Ceylon, Colombo 

236 Ostracodmmm mysorei Kofoid & Christenson (PI XI, 
fig 15) 

fOst) acodtmum mysoret, Kofoid & Christenson, 1934, pp 372— 5^ 
pi xxvni, fig 23 , fig G, 5, 6, 9-12 

Body short and relatively stout, length 1 16-1 60 tunes the 
dorso-ventral diameter, strongly compressed laterally Ventral 
and left surfaces shghtly convex, right and dorsal surfaces 
more strongly convex Dorsal membranelle zone at nearly the 
same transverse level as the adoral zone, and separated from 
it by the rounded operculum One ventral caudal lobe of 
vanable size, usually small Posterior end of the body 
dorsal to the anus, smoothly rounded A broad skeletal plate, 
consistmg of about 20 to 30 longitudinal rows of polygonal 
prisms, hes underneath the right surface of the body, is wider 
in its anterior third, and extends backwards to the posterior 
end of the macronucleus Mouth tilted ventraUy and to the 
left (Esophagus conspicuously fibrillated, the fibrils termm 
atmg at the postenor end of the endoplasmic sack The 
endoplasmic sack forms a conspicuous diverticulum extendmg 
to the postero-dorsal surface of the body Rectum con- 
spicuous but imdifierentiated, opemng by a broad sht anus 
on the dorsal side of the base of the caudal lobe Contractile 
vacuoles two, subequal, along the left edge of the macronucleus, 
one slightly anterior and the other shghtly posterior to the level 
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of the macronucleus Maeronucleus is a straight rod-hke 
structure along the dorsal mid-lme, gradually widenmg m 
anterior third Micronucleus is small, subspherical, contamed 
in a shght concavity on the left dorsal edge of the middle of 
the macronucleus 

Dimensions — ^Length 42—53 ja , breadth 26-30 (i 

Feeds on plant d^bns 

Remarl^ — ^The species is closely related to O gauri, except 
that it possesses a smgle ventral lobe 

Habitat — Stomach of Bos gau us H Smith Mulehole, 
Mysore 

236 Ostracodinium quadrivesiculatum Kofoid & MacLennan 

(PI VIII, fig 19) 

^Ostracodinium quadrivesiculatum, Kofoid & MacLennan, 1932, 
pi voi, fig 19, fig J, 7, 8 

Body triangular in side view, length 1 96-2 24 times the 
dorso-ventral diameter, only slightly compressed laterally 
Ventral surface flat or shghtly convex, dorsal surface strongly 
convex Left surface only shghtly convex, right surface 
strongly so Posterior end smoothly rounded Oral area 
relatively large, not mclmed ventrally, but mchned to the 
left Dorsal membranelle zone relatively large Operculum 
promment and extendmg anteriorly considerably beyond the 
adoral hps Broad skeletal plate extends laterally jfrom the 
right surface of the macronucleus to the ventral surface, and 
posteriorly to the posterior quarter of the body CEsophageal 
fibrils extendmg to the posterior end of the body Rectum 
narrow, cyhndncal, opemng by an eUiptical anus m the 
posterior end of the body, near the ventral surface Four 
contractile vacuoles along the left dorsal surface of the macro- 
nucleus, one pair anterior to the micronucleus, the other near 
the posterior end of the macronucleus Macronucleus 
elongate, rod-hlce, beneath the right dorsal surface, with a 
small shallow depression m the middle of its dorsal surface, 
m which hes the small elhpsoidal micronucleus 

Dimensions — Length 9^112 g. 

Feeds on large bits of plant d6bns 

Habitat — Stomach of Bos indicus Linn Madras, Coonoor , 

Ceylon, Colombo 

237 Ostracodinium rugoloricatum Kofoid & MacLennan 

(PI VIII, fig 20 ) 

■^Ostracodinium rugoloricatum, Kofoid& MacLennan, 1932, pp 137-9, 
pi vu, fig 20, figs I, 1, <r, 11, 12 

Body rectangular m lateral view, length 1 78-2 16 times the 
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dorao-ventral diameter , ellipsoidal m dorsal view, 'with both 
ends bluntly rounded Ventral surface flat or shghtly concave 
m the anterior three-quarters, convex m posterior quarter. 
Dorsal surface flat or shghtly concave m the anterior half, 
strongly convex m the posterior half Left* surface flat,, 
nght convex A ivide flattened ventral lobe on the ventral 
third of the posterior end of the body Oral area somewhat 
smaller than m 0 gracile (Dog ), mchned ventrally and to the 
left Dorsal membranelle zone relatively small Operculum 
relatively large Broad skeletal plate extends laterally from 
the macronucleus to the ventral side of the body, its dorsal 
edge folds mward near the macronucleus and extends toward 
the middle of the body Heavy oesophageal fibrils pass from 
the anterior end of the endoplasmic sack to its posterior end. 
Kectum wide, strongly compressed dorso-ventrally, openmg 
to the exterior by the tliin sht-hke anus Three contractile 
vacuoles he along the left dorsal edge of the macronucleus, 
one at the level of the anterior edge of the macronucleus, second 
just behmd the micronucieus, and the third near the postenor 
end of the macronucleus Macronucleus straight, narrow, 
rod-hke, under the right dorsal edge of the body, with a deep 
depression m the middle of its left dorsal side, m which the 
small, elhpsoidal micronucieus hes 

Dimensions — ^Length 84-125 fx, 

Feeds on small bits of plant debris 

Remarks — ^The exceptionally large mtumed skeletal plate, 
the ventral lobe, dorso-ventrally compressed rectum and 
slit-like anus separate this species from the other species of 
the genus 

Habitat — Stomach of Bos indicus Lmn Madras, Coonoor , 

Ceydon, Colombo 


238 Ostracodinium trlvesiculatum Kofoid & MacLennan 
(PI VIII, fig 22 ) 

‘fOsiracodtnmm invesiculatum, Kofoid & MacLennan, 1932, pi vn, 
fig 22, fig J, 3, 4 , Kofoid & Christenson, 1934, p 377, pi xxvui, 
fig 24, fig G, 3, 4 

Body triangular m lateral view, length 1 67-2 34 times 
the dorso-ventral diameter, shghtly compressed laterally 
Ventral and left surfaces nearly flat, dorsal and right surfaces 
strongly convex Posterior end smoothly rounded Oral area 
relatively large, mchned ventrally, but not mclmed to the left 
or right Dorsal membranelle zone somewhat smaller than 
m 0 gracik Operculum fairly promment Broad skeletal 
plate extends laterally from the macronucleus to the ventral 
surface (Esophageal fibrils extend to the posterior end of 
body Rectum a narrow cylmder, openmg by a small circular 
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anus m the ventral part of posterior end Three contractile 
vacuoles, one ]ust anterior to the micronucleus, one just 
posterior to it, and one at the level of the posterior end of the 
macronucleus Macronucleus long, rod-hke, lying along the 
right dorsal surface, Tvith a small, shallow depression m the 
middle of the left side and occasionally m the postenor end , 
it IS curved parallel to the curvature of the right side Micro- 
nucleus small, ellipsoidal, lymg m a small depression m the 
middle of the dorsal surface of the macronucleus 
Dimensions — ^Length 78-100 /x 
Feeds on large bits of plant debns 

Remarks — Specimens from Bos gaurus were shorter and 
relatively stouter than those from B ivdtcus They measure 
72-91 ft and the length is 1 70-2 02 tunes the dorso- ventral 
diameter 

Habitat — Stomach of Bos indic'its Linn IVIadras, Coonoor , 

Ceylon, Colombo , stomach of Bos gaurus H Smith 
Mulehole, Mysore 


239 Ostracodimum venustum Kofoid & MacLennan (PI 

vin, fig 21 ) 

'\Ostraood%'tvviim venustum y Kofoid & MacLennan, 1932, pp 134—5, 
pi vii, fig 21 , fig J, 5, 6 

Body triangular m side view, length 1 76-2 06 times the 
dorso-ventral diameter, laterally compressed, elhpsoidal m 
dorsal view Ventral surface nearly plane, dorsal surface 
convex, lateral surfaces convex A small caudal lobe projects 
from the postero-ventral end of the body to the left of the 
middle Ime Oral area mclmed ventraUy and to the left 
Dorsal membraneUe zone well developed Operculum small 
Broad skeletal pl^ite beneath the right surface, extendmg 
laterally between the macronucleus and the ventral side, and 
posteriorly up to the posterior quarter of the body (Eso- 
phageal fibnls extendmg to and terminatmg at the posterior 
end of the endoplasmic sack Small, tubular rectum hes 
along the mid-lme m tl^e postero-ventral end of the body, and 
opens by a circular anus just dorsal to the ventral lobe Two 
contractile vacuoles he dorsally and to the left of the macro- 
nucleus, one behmd each of its dorsal lobes ^Macronucleus 
elongate, beneath the dorsal surface shghtly to the right of 
the mid^e hne, with two dorsal lobes, one at the antenor 
end and one just behmd the middle Micronucleus on the 
dorsal side of the macronucleus just m front of the median 
lobe 

Dimensions — ^Length 76-115 /x 

Feeds on large bits of plant d6bris 
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Remarks — This species is similar to O gracile m shape, size, 
number of vacuoles, and shape of macronucleus, but differs 
m possessmg a small ventral lobe 

Habitat -Stomach of Bos indicus Linn Madkas, Coonoor , 
Ceylon, Colombo 


Genus EPIDINIUM Crawley, 1923 

Epidininm, Crawley, 1923, pp 394, 401, part, Dogiel, 1927, 
pp 150-81 figs 90-9 , Wenyon, 1926, p 1215 , Reichenow, 
1929, p 1200, Kofoid & SlacLennan, 1932, p 61 , 1933, 

pp 1-17, Calkms, 1933, p 515, Kofoid & Christenson, 1934, 
pp 365-7 , Das Gupta, 1935, pp 169-70 

Ophryoscolecidm with body elongate and twisted around 
the mam axis Dorsal membranelle zone behind the anterior 
end of the body Mam skeletal complex composed of three 
plates Macronucleus a straight, elongate body Two con- 
tractile vacuoles present 

Remarks — ^The morphology of this genus is more accurately 
knovTi than that of the other genera m the family Fiorentmi 
(1889) described Diplodimum ecavdatum, D caudatum, and 
D caitanei Eberlem (1895) described another species under 
the name of D cavdatum which was renamed D eberleim by 
da Cunha (1914) Sharp (1914) redescribed two of Fiorentim’s 
species and three new ones, but considered them all as forms 
of D ecaudatum This group is marked off from the rest of the 
species of Diplodinmm by the shape of the body, size and 
position of the membraneUe zones, and the number of skeletal 
plates In these respects the group shows closer resemblance 
to Ophryoscolex than to' Diplodimum, and this resemblance 
led da Cunha (1914), Awerinzew& Mutafowa (1914), and Dogiel 
(1925 b) to place it m the genus Ophryoscolex Crawley (1923) 
showed that the group belonged to neither of these two genera, 
and erected a new genus Epidimum for it 


1 (14) 
2(13) 

3 (4) 

4 (5) 

5 (4) 

6 (7) 

7 

8 ( 6 ) 
9(10) 

10 (9) 

1 1 ( 12 ) 


Key to Indian Species 


Body elongate 
Body tapering postenoriy 
Smoothly rounded postenoriy, 'with- 
out caudal spme 
Single ventral caudal spme 
With more than one caudal spme 
Without lateral spmes 
With a large ventral spme and a 
smaller dorsal spme 
With one or more lateral spmes 
With a large ventral spme, a dorsal 
spme, end a right lateral spme 
With a large ventral spme, a dorsal 
spme, and two or more lateral spmes 
With two nght lateral spmes 


2 

3 

[p 344 

E ecaudattan (Fior ), 

E caudatum (Fior ), 

6 [p 346 

7 

[p 347 

E bicaudatmn (Sharp), 
9 

[P 347 

E iricattdaiiim (SihBxip)f 

11 [(Sharp), p 348 
E quadricaiidatum 
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12(11) With two right lateral and one left [& Mut ), p 349. 

lateral spines E parmcaudatum (Aw. 

13 (2) Body with a relatively blunt posterior 

end, with blunt caudal lobes, and 

with an accessory skeletal plate m [p 361 

the single long ventral spine E ebarleim (da Cunha),. 

14 (1) Body relatively short and truncate 

posteriorly, five long straight caudal [p 360 

spines E i^atiancr (Fior ), 


‘‘ EcATJDATtTM ” Group — ^T he SIX species constituting this 
group were first assembled by Sharp (1914) as forms belongmg 
to a smgle species, Diplodimum ecaxidatum These forms are 
now regarded as distinct species 

The group is characterized by a tapermg of the posterior 
half of the body, which termmates m the small rounded pos- 
terior end Speciation withm this senes is based upon the 
spmation of this small posterior end There is a complete 
senes of species rangmg from B ecaudatum ^ylth no spme to 
E parvicatidalttm with five small conical spmes E caudaium 
has a smgle large ventral spme E bicavdatum has a smaller 
dorsal spme m addition to the ventral spme A right lateral 
spine is added m E iricavdatum E quadricaudatum has both 
a right and a left lateral spme m addition to the dorsal and 
ventral spmes E parvicavdaium has two nght lateral spmes, 
makmg a total of five spmes 

240 Epidmium ecaudatum (Fiorentmi) (Fig 164 ) 

Dtplodtmum ecaudatunif Fiorentmi, 1889, pp 16—16, pi iii^ 
figs. 1, 2 

Dtplodtmum caudaium^ Eberlem, 1895, pp 263—4, fig 19 

Dtplodtmum ecaudatum forma ecaudatumy Sharp, 1914, pp 62—90, 
figs A— D , pis ni, VI, XU 

Ophryoscolex tnermtSy da Cunha, 1914, pp 58, 60-61 

Ophryoscolex labmlus, Awennzew & Mutafowa, 1914, pp 114-15, 
fig 6 

Eptdtmum ecaudatumy Crawley, 1923 
"iDtplodinium ecaudatumy Jameson, 1925, p 408 

Eptdtmum ecaudatum forma ecaitdatumy Bogiel, 1927, pp 169-61, 
fig 90, 1932, p 97 

"fEpidimum ecaudatum, Das-Gupta, 1936, p 170 

Body relatively long, length 2 3-2 9 times the dorso-ventral 
diameter, tapermg and smoothly rounded posteriorly 
Eimenstons — ^Length 90—152 ^ 

JRemarhs — ^In the stomach contents of the mouse-deer 
from Ceylon, exammed by Pnngle Jameson, the species was 
present m five of the forms described by Sharp (1914) — 
ecaudatum^ c^vdaturriy bicaudatuTYiy irtcaudaturriy and quadn- 
caudatuTTi Of these the first three were more abundant The 
forms were not qmte typical They were built much more 
squarely, especially at the posterior end, and the spmes, where 
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present, were much shorter and more acutely pomted, more 
compressed and more fragile, more thom-hke than spme- 
hke, than are usually foimd m similar varieties from European 
Rummants The forms mcluded under E em-udatum are 



Pig 164 — Eptdxnvum ecavdatum (Fiorentim) A, anal canal , C V , 
one of the two contractile vacuoles , M, motorxum with 
fibre to circumpharyngeal nng , Mac , macronucleus , 
Mjc , rmcronucleus , S, skeletal layer (After Sharp ) 

now regarded as distmct species, and E ecaudatum is the 
simplest member of the “ Ecavdatum ” group 

Habitat — Stomach of Tragidus meminna Milne-Edwards 
(mouse-deer) Ceylon , rumen of Gapra hirctts Lmn 
Bengal, Calcutta 
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241 Epidinium caudatum (Fioronlini) (PI IX, lig 1 ) 

Diplodimnm c<ixtdatHmf Fjorcntini, ]881), p 21, j)! in, iig 2 
Piplodinium ecandatum forma Sharp, 3 911, pp 90~1, 

pi V, hg 0 

Ophnfoscolcx tncrnufi var caudatu^^ da Cunhn, 191d, p 113, fig 40 
Ophrpoiitolcv t7i(c7 niiitutt, Awoi in^ow Mutafowa, 1914, jip 312- 

1^. fig 3 

Pj}idi 7 mt)n caxidatunif Ciavloy, 192 3, p 412, xvix, flgH D 4->D 0 
Diplodintxtm ccmtdatwn iorma caudatum lluisson, I92»3 h, pp 13 9- 
17, fig 99 

Opfirifoscolex ccaxtdalm Iorma caudaiiidt Dogiol, 1925 a, pp 3 97, 1 11 , 
1925 dt pp 57“-59 , Dogiol Fodorowa, 1025, p 102, hg C 
\J)iplodmtiun caudatum, Jameson, H)25, p 408 
Diplodmium ccatidaltmu Woiiyon, 1920, p 1214, fig 520 
JCpidinium ccaudaium forma caudatum Dogiel, 1927, pp 101-3, 
fig Ola-c, 1932, pp 97-8 

D^pfodxmum ccaudaitm foima caudatwu, llcckox cV Talbot, 1027, 
pp J54— 5, pi ill, fig 25 
Epxdxmum caudatum, Dogiol, 1927, p 209 

\Upidiniu7n ca«c/afT4m, Kofoid 4fe Mac Lonnan, 1993, pp 5-7, pL i, 
fig 1 , fig A, 1, 2 , Kofoid ClniHioMBon, 1994 p 305, pi xxvn, 
fig 15, fig D, 3,4, Dns Gupta, 19 35 p J70 

Body elongate, lengtl;i 2 04-2 8G times tlio dorso-voniial 
diameter, tapenng towards the iDOSt('nor end Ventral and 
left surfaces flat oi slightly concave, dorsal and light surfaces 
strongly convex Oral area inclined vontrally and to the loft 
Single caudal spmo arises irom the postcro-vontral end of iJie 
body and curves dorsally and to tlio riglit Cuticle witli hno 
longitudinal struitions Three skelbtal jilates extend from tlio 
operculum and the right side of the oral area postonoily 
past the middle of the body Endoplasmic sack extends 
from the level of the dorsal mcmbianollo zone to tlio postouoi 
end of the body Rectum narrow, lined by lino longitudinal 
fibrils, 'With a narrow, elliptical anus Two contractile 
vacuoles beneath the dorsal surface to the light of the dorsal 
middle lino Macronuclcus elongate, lying beneath the right 
dorsal suxfaco adjacent to the edge of the dorsal skeletal plate 
Micronuclcus a small ellipsoidal body lying in a depression 
in the macronucleus 

Dimensions — Length 86-140 /x 
Feeds on Bacteria and small Flagellates 
Jieniails — Specimens from B ganrus arc smaller (80-118 /x) 
than the specimens from B indicm (86-140 /x) 

Habitat — Stomach of Bos indicus Lmn CiiiYLON, Colombo , 
Biomachoi Bosgaurns Smith Muleholo, Mysoio , stomach 
of Tragulns meminna Milne-Edwards Ccylon , lumon of 
Capra hircus Linn Bengal, Calcutta 
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242 Epidmium bicaudatum (Sharp) (PI IX, fig 4 ) 

Dvplodimum ecaudatum forma bicaudatumf Sharp, 1914, p 92, pi v, 
fig 7 

Eptdtmum bicaudatum, Crawley, 1923 p 412 

\Dvplodxntum btcaudaium, Jameson, 1925, p 408 

Eptdtmum ecaudatum forma bicaudatum, Dogiel, 1927, pp 166-7, 
figs 94, 95 c 

^Eptdtmum bicaudatum^ Kofoid & MacLennan, 1933, pp 7—8, p] i, 
fig 4 , fig A, 3, 4 

Body elongate, length 2 10-2 88 tunes the dorso-ventral 
diameter, tapering towards the posterior end Ventral and 
left surfaces concave, dorsal and right surfaces strongly 
convex Oral area inchned ventraily and to the left 
A large ventral caudal spine arises from the postero-ventral 
end ot the body and curves dorsally and to the right, and a 
small dorsal spme arises from the postero-dorsal end of the 
body and curves ventraily Cuticle with fine longitudinal 
striations Three skeletal plates extend from the operculum 
and the right side of the oral area posteriorly past> the middle 
of the body Endoplasmic sack extends from the level 
of the dorsal membraneUe zone to tlie posterior end of the body 
Rectum narrow, Imed by fine longitudinal fibrils, with a 
narrow elhptical anus Two contractile vacuoles beneath 
the dorsal surface shghtly to the right of the middle line 
Macronucleus elpngate, lying beneath the right dorsal surface 
adjacent to the edge of the dorsal skeletal plate, somewhat 
longer and narrower than in the precedmg species IVIicro- 
nucleus a small elhpsoidal body lying in a depression an the 
macronucleus 

Dimensions — ^Length 82-144 p 
Feeds on Bacteria and small Flagellates 
Habitat — Stomach of Bos indtctcs Linn CEYiiOK, Colombo , 

stomach of Tragulus meminna Milne-Edwards Ceylon 


243 Epidinium tricaudatum (Sharp) (PI IX, fig 2 ) 

Diplodimum ecaudatum forma tncaudatum,ShBxp,19\4:yp 92, pi v, 
fig 8, Buisson, 1923 5, p 117, fig 29, Becker & Talbot, 1927, 
p 355, fig 25 a 

Epidtmum tricaudatum, Crawley, 1923, p 412 
'\Diplodxniumtricaudatum, Jameson, 1925, p 408 
Ophryoscolex ecaudatus forma tncaudaius, llogiel, 1926 a, p 263 
Eptdimum ecaudatum forma tricaudatum, Dogiel, 1927, pp 167-8, 
fig 95, a, 6 

mwm /ncaw Kofoid MacLennan, 1933, pp 8-10, pi i, 
fig 2, fig B, 1,2 

Body elongate, length 2 02-2 60 tunes the dorso-ventral 
djameter, tapenng towards the posterior end Ventral and 
left surfaces flat or slightly concave, dorsal and right surfaces 
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convex Oral area mclmed ventrally and to the left There 
are three spines , the largest of the three is ventral, arises 
from the postero-ventral end of the body, and curves dorsally 
and to the right , there is a small dorsal spme and a small 
right lateral spme The dorsal and lateral spmes vary from 
small pomts to large spmes only shghtly smaller than the 
ventral spme Cuticle with fine longitudinal striations Three 
skeletal ;^ates extend from the edge of the oral area posteriorly 
to the level of the posterior end of the macronucleus Endo- 
plasmic sack extends from the level of the dorsal membranelle 
zone to the posterior end of the body Rectum narrow, Imed 
with fine longitudmal fibrils, with a narrow eUiptical anus 
Two contractile vacuoles beneath the dorsal surface at the 
right of the mid-hne Macronucleus elongate, lymg beneath 
the right dorsal surface adjacent to the edge of the dorsal 
skeletal plate Micronucleus a small elhpsoidal body lying 
in a shallow depression m the macronucleus 
Dimensions — ^Length 85—131 ft 
Feeds on Bacteria and small Flagellates 
Habitat — Stomach oiBos indicus Lmn Ceylon, Colombo • 

stomach of Tragulns meminna Milne-Edwaxds Ceylon 

244 Epidmium quadricaudatum (Sharp) (PI IX, fig 3 ) 

Dtplodtmtim ecaudatum^ovxxiB, quadricaudatum , Sharp, 1914, pp 93- 
4, pi V, fig 9 , Buisson, 1923 6, p 117, fig 39 
Eptdimum quadricaudatum^ Crawley, 1923, p 412 
iBiplodimum quadriceiudatuin, Jameson, 1926, p 408 
Ophri/oscolexecaudatus forma quadricaudatus^'Dogiely 1926a,p 254 
Eptdinium ecaudatum forma quadricaudatum, Domel, 1927, pp 168- 
9, fig 96 o, 6 

\Epidimum quadr^caudatuiuy Kofoid & MacLennan, 1933, pp 10-11, 
pi 1, fig 3 , fig B, 3, 4 , Kofoid & Christenson, 1934, p 365, 
pi xxvu, fig 16 , fig D, 6, 6 

Body elongate, length 2 27—2 32 times the dorso-ventral 
diameter, tapermg posteriorly Ventral and left surfaces 
strongly concave, dorsal and right surfaces convex Oral area 
mchned ventrally and to the left There are four spmes , 
the ventral spme is the longest, arises from the postero-ventral 
end of the body, and curves dorsally and to the right , there 
are two right lateral spmes m place of the smgle lateral m the 
precedmg species, and a small dorsal spme The two lateral 
spmes are shortest and nearly equal, and the dorsal spme is 
slightly larger than the lateral spmes Cuticle with fine 
longitudinal striations The three skeletal plates he beneath 
the right and ventral sides, and extend from the edge of the 
oral area posteriorly to the level of the posterior end of the 
macronucleus Endoplasmic sack extends from the level of 
the dorsal membranelle zone to the posterior end of the body. 
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Rectum narrow, with fine longitudinal fibrils, ^\lth the anus 
lying between the bases of the ventral and lateral spines 
Two contractile vacuoles beneath the dorsal surface at the 
right of the middle hne Macronucleus elongate, lying 
beneath the right dorsal surface, adjacent to the dorsal skeletal 
plate Micronucleus a small ellipsoidal body m a shallow 
depression m the macronucleus 
Dimensioris — Length 110-119 ^ 

Feeds on Bacteria and small Flagellates 
Remarks — ^The smgle specimen from Bos gaunis was dis- 
tinctly smaller (88 fj, m length) than specunens from B indicus 
Hc^itat — Stomach of Bos zndicus Linn Ceylon, Colombo , 
stomach of Bos gqunis H Smith Mulehole, Mysore , stomach 
of Tragulus meminvja Milne-Edwards Ceylon 


245 Epidimum parvicaudatum (Awermzew & Mutafowa) 
(PI XI, fig 10 ) 

Dvplodimum ecaudatum forma catianei. Sharp, 1914, pp 94-5, pi in, 
figs 4, 5 

Ophryoscolex Jasciculvs var parvicaxidata, Awermzew & Mutafowa, 
1914, pp 113-14, pi IV, fig 5 

Epidinxum ecaudatum forma cattenoi^ Dogiel, 1927, op 169-71, 
fig 97 

Diplodtmum ecaudatum forma catteneoi, Becker & Talbot 1927, 
p 355 

Epidtmum ecaudatum forma cattenox^ Dogiel, 1932, p 97 

Epxdxmum parvicaudatum y Kofoid & MacLennan, 1933, p 11 
lEpidxmum parvicaudatum^ Kofoid & Christenson, 1934, pp 3fi5— 7, 
pi xxvii, fig 17 fig D, 7, 8 

Body relatively long, 2 4-2 8 dorso-ventral diameters m 
length, almost circular m cross-section, tapenng posteriorly 
Ventral and left surfaces nearly plane- or only slightly convex , 
dorsal and right surfaces show greater convexity Five caudal 
spmes present — one large ventral with its extremity curved 
dorsally, one dorsal, one on the left side, and two on the right 
side i^e longitudmal striations over the cuticle Three 
skeletal plates he underneath the right surface of the body 
and extend up to the posterior fourth of the body Oral 
apparatus moderate sized, tilted ventrally and to the left 
Operculum wide, smoothly rounded, separatmg adoral from 
the dorsal membranelle zones The dorsal zone is set back 
on the dorsal surface about one-fifth of the body-length from 
the anterior end Contractile vacuoles two, on the dorsal 
surface to the left of the macronucleus Macronucleus 
elongated, rod-hke, lies next to the right dotsal surface, 
adjacent to the dorsal edge of the skeletal complex Micro- 
nucelus small, elhpsoidal, m a sbght concavity m the mid- 
dorsal edge of the macronucleus 
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Dimensions — ^Length 70-120 p. , breadth 37-47 /ix. 

Feeds on Bacteria and small Flagellates 

Remarks — Sharp (1914) identified his five-spmed species as 
Dtplodimum cattanei Fiorentini, 1889, but at the same time 
pomted out serious discrepancies between his description and 
that of Fiorentmi Awermzew and Mutafowa (1914) and 
Dogiel (1927) have separated them Aw ermzew and Mutafowa 
gave the phort-spmed type the forma name parvicaudata, so 
the name E cattanei (Fiorentmi) clearly belongs to the long- 
spmed species 

Habitat — Stomach of Bos gaums H Smith Mulehole, 
Mysore 

Unallocated Species — ^Three species of Epidimum — 
E gigas, E cattanei, and E eberleini — do not fit in mth the 
E ecaudatum group or the E hamatum group (not known 
from India so far) E gigas has so far not been met with m 
Indian material E cattanei is recognizable by the truncated 
posterior end and by very long pecuharly shaped spmes, and 
E eberleini by the presence of an accessory skeletal plate m 
the mam caudal spme and by the presence of two lateral 
lobes 


246 Epidimum cattanei (Fiorentmi) (PI IX, fig 7 ) 

D'lplodtmum cattanet^ Fiorentmi, 1889, pp 16—17, pi iii, figs 4 5 
Ophryoscolex cattanei, RaiJliefc, 1890 
Opkryoscolex cattaneoi, da Cunha, 1914 pp 62, 63 
Ophryoscolex Jasciciihts, part, Aweiinzew & Mutafowa, 1914, 
pp 112-14, fig 4 

Diplodmnim ecaitdatnin va»' cattanei, Buisson, 1923 6, pp 118-19, 
fig 42 

Diplodimnm ecaudatum forma cattanei, part, Becker & Talbot 
1927, p 355 

Epidvmim cattanei, Crawley, 1923, p 412 
Ophryoscolex ccaudatiis catlaneoi, Dogiel, 1926 o, p 254 
Epidimum ecaudatum forma fasciculus, Dogiel, 1927, pp 171-3, 
,fig 98 

Epidimum caudatum ^orTC\SL fasciculus, Dogiel, 1927, p 171 
\Epidimum cattanei, Kofoid & MacLennan, 1933, pp 13-15, pi i, 
fig 7, fig C, 1, 2 

"^Epidimum cattenoi. Das Gupta, 1935, p 170 

Body relatively short and heavy, length 1 63-2 38 times the 
dorso-ventral diameter, truncated posteriorly Ventral surface 
slightly concave , left and dorsal surfaces concave between 
the dorsal membranelle zone and the base of the left spme , 
the right surface is convex Oral area is mchned ventrally 
and to the left There are five long, straight, caudal spmes, 
which are the largest and most promment spines found in 
any of the Ophryoscolecidse Each spme arises from a 
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relatively broad base, but tapers rapidly in the proximal 
third, so that the distal tuo-thirds are relatively thm The 
largest spine projects from the ventral side of the posterior 
end of the body, tvo spmes from the dorsal side, and one from 
each side between the ventral and dorsal spmes Cuticle 
with fine longitudmal striations The three skeletal plates 
extend around the oral area from the operculum to the ventral 
sides, gradually narrow mg posteriorly The dorsal plate is 
usually shorter than the other two and often ends near the 
level of the anterior contractile vacuole, the middle and ventral 
plates termmatmg posteriorly a short distance behind the 
middle of the body Endoplasmic sack extends from the 
level of the dorsal membranelle zone to the posterior end of the 
body Rectum small, narrow, with a narrow elhptical anus 
near the dorsal side of the base of the ventral spine Two 
contractile vacuoles beneath the dorsal surface, the large 
anterior located at the right of the middle hne, the smaller 
posterior located very near it Macronucleus elongate, 
lying beneath the right dorsal surface adjacent to the edge 
of’ the dorsal skeletal plate Micronucleus a small ellip- 
soidal body lymg m a shallow depression of the macronucleus. 
Dimensions — Length 78-120 /z 
Feeds on Bacteria and small Flagellates 
RemarLs — ^The relatively short trunc'^ted body and the 
pecuhar shape of the very long spmes separate this species 
from the other species of the genus 

Habitat — Stomach of Bos indtcus Linn Madras, Coonoor ^ 
Ceylon, Colombo , rumen of Capra Jiircns Linn Bengal, 
Calcutta 


247 Epidimum eberleim (da Cunha) (PI IX, fig 5 ) 

D'lplodmvum caudatum, Eberlem, 189 1 pp 260-1 fig 16 

da Cunha, 1914, p 62, Sharp, 1914, pp 
61 , Buisson, 1923 6, pp 118-20, fig 36 
Diplodxnium longispinum^ Schulze, 1924 p 656 
Diplodinxum eherleimj Dogiel, 1927, p 156, fig 89 , Becker & 
Talbot, 1927, p 355 

Epidimum lohatum, Dogiel, 19286, pp 334—7, fig 5, a, 6 
iEpidimum cberZeim, Kofoid & MacLennan, 1933, pp 16-17, pi i,. 
fig 15, fig D, 1,2 

Body elongate, length 1 82-2 32 tunes the dorso-ventral 
diameter, with a relatively blunt posterior end Ventral and 
left stufaces nearly plane, right surface strongly convex, 
anterior half of dorsal surface convex, posterior half concave 
or plane Oral area mchned ventrally and to the left Right 
side of the body contmued posteriorly as a broad laterally 
flattened lobe , a narrower heavier lobe projectmg from the 
posterior end of the left surface A large curved spme arises 
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from the posterior end and a long, thm, accessory skeletal 
plate extends from the middle of the ventral surface to the 
tip of the large spme Endoplasmic sack extends from the 
level of the dorsal membranelle zone to the posterior end of the 
body Reptum narrow, with the anus openmg at the base 
of the ventral spme between the. two lateral lobes Two 
contractile vacuoles he beneath the dorsal surface, the anterior 
at the right of the mid-lme, the posterior on the mid-Ime 
Macronucleus elongated, lying adjacent to the dorsal edge 
of the mam skeletal complex Micronucleus a small ellipsoid 
body lymg m a shallow depression of the macronucleus 
Dimensions — ^Length 85-118 /x 
Feeds on Bacteria and small Flagellates 

Remarks — This species is marked off from other species 
of the genus by the appearance of its caudal lobes and by the 
presence of the accessory skeletal plate m the ventral spme 
Habitat — Stomach of Bos indicus Linn Madras, Coonoor , 
Oeylon, Colombo 


Genus OPHRYOSCOLEX Stem, 1858 

OphryoscoleXj Stem, 1S58, p 69 , 1859 a, pp 57~8 

Dtplodtmum, part, Fiorentmi, 1889, pp 11-12, pi i, figs 1-2 

Bberlem, 1895, pp 239-51, pi xvi, figg 1—7,, Buisson, 
1923 a, p 237 

Ophryoscolex, part, Dogiel, 1925 a, pp 134-5, 1927, pp 183-211, 
figs 103-17 

Ophryoscolex y Wenyon, 1926, p 1217 , Becker & Talbot, 1927, 
pp 358— 9, pi 111 , figs 26,27, Beichenow, 1929, p 1201, Kofoid 
& MacLennan, 1932, p 61 , 1933, pp 19—26 

Ophryoscolecidae with dorsal membranelle zone situated 
about one-third the length of the body from the anterior pole, 
forming a gurdle extendmg three-fourths the distance around 
the body and open only on right ventral side Skeletal 
complex formed of three plates extendmg the length of the 
right ventral side Nme to fifteen vacuoles ranged around 
the body m two transverse rows 

Remarks — Ophryoscolex was first described by Stem (1858) 
as the type-genus of a new family He gave a very good 
description, and described O purkynjei^ a common species 
mth a complex array of caudal spmes, and O inermtSy a rare 
species with a smooth posterior end Fiorentmi (1889) 
redescribed O pwrkynjei as Dtplodimum vortex Eberlem 
(1895) described O caudatus Dogiel (1927) described four 
new forms, which are considered as distmct species by Kofoid 
and MacLennan (1933) One new species, O sptnosus^ has 
been described by the latter from Bos %ndicus^ thus brmgmg the 
total number of species in the genus to nme 
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The size and position of the membranelle zones are most 
important characteristics of the genus The adoral zone is 
relatively small and mchned ventrally and to the left The 
dorsal membranelle zone is elongated and shifted posteriorly, 
so that it forms a median girdle around three-quarters of the 
circumference of the body The mam skeletal complex is 
composed of three long skeletal plates lying beneath the 
right ventral side of the body The three plates are shaped 
anteriorly as m Epid/imum^ and partly surround and support 
the oral region The dorsal plate termmates m the middle 
of the body, as m that genus, but the right and the ventral 
plates contmue posteriorly to the end of the body and even 
extend mto the mam caudal spme The secondary spmes 
also contam accessory plates The detailed structure of the 
caudal complex is used m specific classification The mam 
spme may be long and slender or short and stumpy, the secondary 
spmes may be simple or complexly furcate, and there may be 
one to four circlets of these The number of contractile 
vacuoles vanes fi’om nme to fifteen, dependmg on the species 


Key to Indian Species 


1 (2) Body relatively slender , mam caudal 
spme short and stumpy, two rows of 
accessory caudal spmes , rmddle skele- 
tal plate extends to the tip of the mam 
caudal spme , contractile vacuoles ten, 
m two rows 

2(11 Body relatively stout, mam caudal 
spme long and slender, three circlets of 
accessory caudal spmes , middle skele- 
tal plate does not extend to the tip of 
the mam caudal spme , contractile 
vacuoles nme, m two rows 


[MacL , p 353 
O spinosiis Kof & 


[p 354 

O <rtcoronafus (Dogiel),. 


248 Opliryoscolex spinosus Kofoid & MacLennan (PI IX, 
fig 6) 

'\Opliryosc6lex spinosus^ Kofoid & MacLennan, 1933, pp 23-6, pi i, 
fig 6 , fig C, 3, 4 

Body relatively slender, length 1 59~2 14 times the dorso- 
ventral diameter All surfaces are strongly convex except the 
middle of the ventral side, which is shghtly concave, and the 
anterior two-thirds of the left ventral side, which is nearly 
plane Body divided mto seven sectors by shallow longi- 
tudmal grooves, two of them bemg designated as the skeletal 
sector and the macronuclear sector owmg to the organelles 
contamed withm them Oral area mchned ventrally and to 
the left* The dorsal zone arises near the dorsal skeletal plate 
at the level of the anterior end of the macronucleus, extends 
to the left and postenorly, termmatmg near the ventral skeletal 
GIL 2 a 
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plate at the level of the nucronucleus There are two caudal 
circlets of spmes, anterior composed of simple or occasionally 
bifurcate spmes, posterior composed of bifurcate or trifurcate 
spmes Mam caudal spme short, with two small accessory 
spmes on its dorsal side and one on its ventral side Cuticle 
with fine longitudinal stnations The mam skeletal complex 
composed of three ad] acent plates, as m Epidinium, the anterior 
end surroundmg the oral area except on the left dorsal side 
The dorsal plate extends from the operculum to the level of 
the micronucleus , median plate from the right side of the 
oral area to the tip of the mam caudal spme , ventral plate 
from the ventral side of the oral area to the base of the mam 
caudal spme Small triangular accessory skeletal plates 
occur m most of the caudal spmes Endoplasmic sack 
extends from a level just behmd the oral area to the posterior 
end of the body Rectum narrow, with the anus lymg 
withm the anterior circlet of spmes near the base of the mam 
eaudal spme Ten contractile vacuoles, arranged m pairs 
iriL each sector of the body except the skeletal and macro- 
nuclear sectors Macronucleus elongate, adjacent to the 
dorsal edge of the mam skeletal complex Micronucleus a 
small elhpsoid body lymg m a shallow depression of the 
macronucleus 

Dimensions — ^Length 122-160 /i 
Feeds on Bacteria and small Flagellates 
Remarks — O spinosus is similar to O purkynjei, but with 
two rows of spmes mstead of three as m that species 
Habitat — Stomach of Bos indmis Linn Madeas, Qoonoor 

249 Ophryoscolex tncoronatiis (Dogiel) (Fig 165) 

Ophryoscolex caudaiusy Eborlein, 1896, pp 247—50, pi xvi, fig 4 , 
-Guenther, 19006, pp 641-8, figs 1-6, Buisson, 1923 6, pp 129- 
fig 48, Fantham, 1926, p 668, Becker & Talbot, 1927, p 268, 
fig 26 

X)phryo8colex cavdatna tricincticsy Dogiel, 1927, p 185 
Ophryoscolex caudaltis forma iricoronaiUBy Dogiel, 1927, pp 199-202, 
figs 110, 111 , Hsiung, 1931, p 38 
Ophryoscolex caudatusy Kofoid & MacLennan, 1933, p 26 
^Ophryoscolex tricorormttie, Das Gupta, 1936, p 172 

Body relatively stout, length 1 65-1 70 times the dorso- 
ventral diameter, posterior end with a long, slender, mam 
caudal spme and three circlets of secondary spmes The 
anterior circlet is composed of six usually tnfurcate spmes, 
middle circlet of three to five, and the posterior circlet of three 
to seven spmes Adoral zone relatively small and mchned 
ventrally and to the left Dorsal membranelle zone elongated 
and shifted posteriorly, formmg a girdle extendmg three-fourths 
the distance round the middle of the body, and mcomplete 
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-Quly on tli6 nght V6iitrfl/1 sid© Meiiii skcktal complex of 
three plates, the dorsal one temunatmg in the middle of the 
body, the right and the ventral plates contmmng to the 
posterior end of the body and even extending for a distance 
into the mam caudal spme There are nme contractile vacuoles 
arranged m two transverse bands round the body, one band of 
four vacuoles, ]ust posterior to the median gndle of dorsal 
membranelles, and the other of five vacuoles at the base of the 
anterior circlet of secondary caudal spmes Macronucleus oval, 



pomted at either end, Ijnng dorsal to the skeletal plates on the 
right side Micronucleus hes m the middle of the outer side of 
the macronucleus 

Dimensions — ^Length 137—162 breadth 80-98 {jl , ratio of 
length to breadth 1 65 

RemarLs — This is the commonest species of the genus, 
and by virtue of possessmg three circlets of secondaiy spmes 
-stands between 0 bicoronains and 0 quadneororLotus 

Habitat — ^Rumen of Capra Tivrcus Linn BekgaIi, Calcutta 

2 a2 
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General RemarLs on Distribution of Giliates in Ruminants 

Extensive studies by Dogiel (1931-32) and cross-faunation 
experiments by Becker, Schulz, and Emmerson (1930) have 
shown that there is very httle specificity m the relationship 
between these Cihates and their hosts, though there is a certaui 
amount of geographical segregation Dobell (1910) stated 
that the stotnach contents of the mouse-deer, Tragulus 
memmina, from Ceylon, contamed many Cihates belongmg to 
the Ophryoscolecidse Jameson (1925), who studied Dobell’s 
material, described one new species, Entodimum ovalis, and 
noted the presence of several other species which he considered 
to be identical with the species from European cattle, although 
the forms exammed showed stnking differences from the 
European forms m such characters as epmation, shape of 
the body, and number of vacuoles Accordmg to Kofoid 
and MacLennan (1933) the majority of Cihates from Bos 
indicus are found m other parts of the world, but a few are 
apparently foimd only in ^la The Diplodimum crista-galli 
group (D Iseve, D cnsta-galli, and D flabellum) have been 
found only m Persia and m India and Ceylon Elytro- 
plastron bubali is found m three different hosts {Buffelus 
bubalus. Bos indicus, and domestic sheep) all from Asia 
Entodimum bimastus, on the other hand, has been foimd m 
three hosts (domestic cattle, Buffelus bubalus, and Bos indicus) 
from Asia and European USSR 

The strikmg differences found between the Cihate fauna of 
Bos indicus from India and of the same host from Ceylon were 
that six species of Epidinium were found m the latter while 
only two were noted m the former , the smgle species of 
Ophryoscolex, on the other hand, was only found in two hosts 
from India 


2 Subfamily POLYDINIIN^ Jiofoid, 1936 

Numerous accessory membranelle zones, extendmg over 
the considerably elongated body These zones, mstead of 
bemg dorsal, are divided bilateraUy mto two groups which stiU 
fall mto a descendmg right spiral both mdividually and m 
pairs Contractile vacuoles numerous, arranged m zones 
parallel to the membranelle zones One to three skeletal 
plates present 

The two genera mcluded m this subfamily exhibit a secondary 
bilateral symmetry superposed upon the primitive spiral 
one and an extension of metamerism by the added membranelle 
zones throughout the elongated body of these Cihates. 
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Key to Indian Genera. 

1 (2) Body very large, initially with five 

additional membranelle zones , three 
equal club shaped skeletal plates, ex- 
tending nearly the whole length of tne [p 357. 

body, macronucleus stout, club shaped PoiYniOTcm Kofoid, 

2 (1) Bodv very large, mitxally with six 

addition^ membranelle zones, skeletal 
plate smgle, sigmoid, confined to the 

anterior half of the body, macro- [Kofoid, p 359 

nucleus Z shaped, v ith enlarged ends EnEPHAOTOPHTLUS 


Genus POLYDINIUM Kofoid, 1935 

Fol^dmtwnf Kofoid, 1935, pp o02-4 

Body oval, very large m size, with a relatively feebly 
developed adoral zone and five additional membranelle zones 
m the young state Posterior caudal lobe with accessory 
ciba Three equal, club-shaped, skeletal plates extending 
nearly the whole length of the body Contractile vacuoles 
twenty to thirty, distributed m irregular rows Macro- 
nucleus stout, clulj-shaped, on the left side of the skeletal 
plates near the middle of the body 

250 Polydimum mysoreum Kofoid (Fig 166 ) 

fFofi/dtmum mysomim, Kofoid, 1935, pp 502-4, figs 1-3 

Body oval, very large m size, anterior end truncated and 
broader than the posterior end Caudal lobe with an accessory 
group of ciha on its dorsal face and containing an irregular 
mass of stored material m a vacuole m the ectoplasm Adoral 
spiral of membranelles makes a smgle turn and is relatively 
feebly developed , it leads directly mto the well-developed 
but narrow oesophagus, which is laterally compressed and 
contmues posteriorly for two-thirck of the length of the body, 
openmg there m the endoplasm Rectum short and wide, 
opemng by a large oval anal openmg situated m front of the 
posterior lobe In addition to the adoral zone there are, to 
begm with, five additional membranelle zones, which mcrease 
to seven durmg early stages of growth, and ultimately to ten, 
pnor to bmary fission These zones are divided bilaterally 
into two groups and run m a descendmg right spu-al both 
mdividually and m pairs There are three equal club-shaped, 
double-layered, skeletal plates runrung nearly the whole 
length of the body snrroundmg the cesophagus These 
plates are eroivned by the msophageal neuromotor rmg with 
deeply stammg enlargements at the nodes (fig 166, c) Con- 
tractile vacuoles twenty to thirty, distributed m irregular 









ELEPHANTOPHir.trS 


359 


Genus ELEPHANTOPHILUS Kofoid, 1935 
ElcvhanUrphihts, Kofoid, 1935, p 604 

Body oval, very large m size, with an adoral zone ana six 
additional membranelle zones in the young state Posterior 
caudal lobe with accessory ciha Skeletal plate single, 
sigmoid, confined to the anterior half of the body Contractile 
vacuoles numerous, distributed m irregular rows Macro- 
nucleus Z-shaped, with enlarged ends 

251 Elephantophilus zeta Kofoid (Fig 167 ) 

-fEIephantophrlns zeta, ICofoid, 1935, p 504, figg 4, 5 
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•With an accessory group of ciha on its dorsal lace and con* 
taming an irregular mass of stored material m a vacuole m 
the ectoplasm Adoral membraneUe zone relatively feebly 
developed (Esophagus much ■wider and shorter than m 
Polydimum and lackmg the skeletal support In addition 
to the adoral zone there are sis seriated accessory mem- 
branelle zones m the young stage, mcreasmg "to twelve prior 
to bmary fission These are arranged m bilateral pairs m 
a descendmg right spiral and impart a secondary bilateral 
symmetry Skeletal plates are reduced to a smgle one, 
composed of one hnear row of prismatic chambers formmg 
a sigmoid hue on the right dorsal side m the anterior hatf 
of the body Contractile vacuoles numerous, distributed in 
irregular rows posterior to the accessory membraneUe zones 
The macronucleus, ■viewed lateraUy, has the form of a flattened 
letter Z, ■with enlarged ends, and has the micronucleus 
embedded m the anterior lobe on the right face , viewed 
dorsaUy it presents a shghtly flattened spiral form 
Dimensions — ^Length 250-290 y 


IV. Suborder GTENOBTOMIBA Lauterborn 
(^Ctenostomata Kahl ) 

Small laterally flattened Ciliates ^vltll elongated cilia con- 
fined to a few* rows or groups, especially at the postenor end 
Both the frontal and the posterior end of the body are provided 
with teeth-hke processes Near the anterior end is situated 
a transversely running frontal band, thickly p^o^uded with 
ciha arranged m five rows Mouth ^vith a pecuhar comb-hke 
structure, the teeth of which are cirri-hke structures The 
adoral zone is limited to eight membranelles, which are situ- 
ated m a groove openmg ventralwards Pellicle is strengthened 
with armour-plates Almost exclusively sapropehc in foul 
muddy water 


Ideniification Table of Families 

1 Tostenorly the coat of mail is open Cilia- 
tion relati\ely strong Right lateral sur- 
face with at least two, left lateral surface 
with four posterior and one frontal row EpalcldSB * Wetzel 
"2 Posteriorly the coat of mail is shghtly open 
or wholly closed Ciliation weak Gene 
rally the left lateral surface only provided 
posteriorly with one or two short rows of 
cim hke fused longer cilia Prontal band 

limited to the narrow ventral side Mylestomidse * KabI 
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3 Posteriorly the coat of mail is closed Cilia- 
tion weak Frontal band extends to 
a strong swelling on both lateral surfaces, 
on the left as a wide unbroken stretch , 
right lateral surface with a stronger 

posterior spine directed ventralwards Dlscomorphidee * Kahl 


Up to the present time no animals belongmg to any of the 
families m this suborder have been discovered m India 
Remarks — ^As Ctenostomata is preoccupied as a name 
for a suborder of Polyzoa, the name of the suborder should 
be Ctekostomida 


V. Suborder HY POT RICH A Stem. 

The suborder Hypotbicha includes some of the most highly 
differentiated forms among the Protozoa They are generally 
flattened dorso-ventrally, and the motile organs are confined 
to the ventral surface In the less differentiated forms 
(family Pentromidae) there are numerous ciha of uniform 
size arranged m rows on the ventral surface In others the 
ciha are reduced m number and there are groups of cirri which 
are beheved to he formed by fusion of adjacent ciha The 
cirri are located m regional groups knoivn as frontals, ventrals, 
anals, margmals and caudals Among the Urostyhnas, 
frontal and anal cirri are differentiated and the rest of the 
ventral surface is covered with uniform ciha In the Pleuro- 
trichinae and Psilotnchmae the cim are mcreased and 
ventral ciha further reduced or even absent In Euplotidse 
and Aspidiscidae the ventral ciha are entirely replaced by 
cuTi, and margmal cirri are greatly reduced or absent On 
the dorsal surface the ciha are changed mto stiff tactile 
bristles, which are arranged m rows and recogmzahle with 
difficulty Peristome lies ventrally at the anterior end of the 
body The adoral zone of membranelles, after gomg round 
the antenor end of the body, runs along the left margm of 
the tnangular penstomial field Along the right margm 
of the penstomial field and m the penstomial field itself 
there are one or more undulatmg membranes or ciliary rows' 
named as preoral, adoral, paroral, etc , accordmg to their 
position m relation to the mouth (see fig 168 ) 

There are usually two macronuclei and two micronuclei 
^njugation and encystment occur m aU forms Cysts are 
frequently ornamented by numerous spmes 

The great majonty of the Hypotbicha hve in fresh water 
and are bottom feeders, showmg a great vanety of swimmmg. 
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creeping or springing movements Many of them (e g , 
Stylonychta) walk or run on the tips of their frontal and 
ventral cirri , others (e g , Aspidisca) swim with a pecuhar 
jerky movement , while still others (e g , Uronychia, Buplotes) 
combine swimmmg due to the adoral zone with sudden sprmgs 



Fig 168 — ^Diagram of a Hypofcriphous Ciliate az, adoral zone of 
membranelles , c, ventral and anal cim , em, endoral 
membrane , eo, endoral cilia , pm, paroral membrane , 
pOf preoral cilia , poc, paroral cilia (After Calkins ) 

or jumps due to the anal or caudal cirri A few of them 
(e g , Stichoiricha) dwell m tubes , and one genus {Kerona) is 
found as an ectoparasite on Hydra 


1 ( 2 ) 

2 (li 
3(4) 


Identification Table of Families 


Ventral surface bearmg cdia only, no 
CUTl 

At least anal cirri on ventral surface 
Cihation on the ventral surface thick 
and tolerably imiform, or, when re 
duced, limited to a few longitudinal 
rows Two immterrupted margmal 
rows always present 

a At least two unmtemipted rows of 
ventral cilia present , no ventral cirn 
posterior to mouth except anals 
b Ventral rows mterrupted, of their cilia 
only some changed mto cirri , five 
to eight frontal cim 
c One or two ventral rows of bristle 
shaped cim, m part irregularly 
situated, no ventral cilia 


PeritromidSD St ,p 363 
3 


[p 365 

Oxytrlchidae Ehrbg , 


UrostyIiTn^, p 365 
[p 271 

PliEUKOTRIOHINJE , 


Psn.oTBiCHXN'-ffi, p 382 
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4 (3) Ventral cilia entirely replaced by cirri , 
marginal cilia greatly reduced or 
absent 

6 (6) A few marginal cirri present on the sides 
of the body or at the posterior end , 
frontal, ventral and anal oim present 
6 (5) Marginal rows completely absent , van- 
able frontals, ventrals and anals 


[p 384 

Euplotidse Ehrbg , 

[p 388 

Aspidiscidas Ehrbg , 


] Family PERITROMIDiE Stem, 1867 

Flattened forms with uniform coatmg of undi&erentiated 
ciha on the ventral surface The adoral zone of membranelles 
surrounds the anterior end of the hody and runs along the 
left margm of the peristome 

Kahl (1930-5) has transferred this family to Heterotricha, 
and restricted Hypotricha to mdude only those forms m 
which some of the ventral cilia are modified into cirri In my 
opmion, m the structure of the adoral zone and m the possession 
of a double maCronucleus the family shows undoubted re- 
semblance to the other Hypotricha, and should not be 
separated from them 


Genus PERITROMOIDES, gen nov 

Animalcules free-swimming, large, ovate , depressed 
Penstomial field extends backwards to the middle of the 
ventral surface and possesses a frmge of large, powerful 
adoral membranelles surrounding the anterior end of the body 
and extending along the left border of the peristome, and an 
undulatmg membrane extendmg along the right border of the 
peristome Peristome follow ed by a narrow cytopharynx No 
ventral or anal styles or setse , the ventral surface bearing 
interrupted but parallel rows of fine vibratile ciha Macro- 
nucleus double Inhabiting fresh water 


252 Peritromoides simplex, sp nov (Fig 169 ) 

Body ovate, widest m the posterior half, about one and 
a half tunes as long as broad, with a small triangular tail-hke 
projection at the posterior end of the body Peristomial 
field wide, gradually narrowing posteriorly, with a frmge of 
stout and powerful adoral membranelles along its left border 
and around the anterior margin of the body and an imdu- 
latmg membrane along the right margm of the peristome 
From the posterior end of the penstome a narrow and tapermg 
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cytopharynx extends to middle hne of the body Ventral sur- 
face provided wnth obhquely runiung, parallel rows of ciha,four 
rows m the anterior half and only three m the posterior half, 
with bunches of similar ciha m shght mdentations of the 
margins of the body short margmal cdia also present except 
at the anterior extremity of the body Contractile vacuoles 
two, one shghtly to the left of the posterior end of the pen- 
stomial groove, the other situated to the right of the groove 
m the anterior half -of the body Macronucleus double, the 
two halves widely separated 

Dimensicms — ^Length 136 fx 

Remarks — This form was met with m water from a pond m 
Lahore It measured 136 yx m length, and its greatest width 
was 90 /I The form was flattened and showed a certam 
degree of resemblance with OxytnchmEe in possessmg an 



Pig 169 — Pentromoides simpl&c, ep nov adc, adoral zone of mem 
branelles , C7 F , contractile vacuole , N, nucleus , ti m, 
undulatmg membrane 

edentulate cytopharynx, an excavate penstormal field, and a 
firmge of adoral membranelles It differed from the latter 
however, m the complete absence of any ventral or anal 
styles or setas and m possessmg rows of ordmaiy cflia on the 
ventral surface It differs from Pentromus in that the cdia 
of the ventral surface are not uniformly and densely arranged, 
but occur m obhque and mterrupted rows Other pomtd 
of differencL that may be mentioned are the existence of an 
undulatmg membrane along the right penstomial border 
and the occurrence of two contractile vacuoles The body 
of the organism was remarkably clear and transparent, there 
bemg only a few green corpuscles and other food vacuoles 
present 
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While Pentromus shows close-set rows of ventral ciha of 
umfoim size, Pentromoides shows an even nearer approach to 
the Oxytrichidse by the reduction of both marginal and ventral 
ciha and the possession of an undulatmg membrane along 
the right penstomial border Both are flattened and possess 
an adoral zone of membranelles and the double macronucleus 
Habitat — ^Fresh water Ptjiijab, Lahore 


2. Family OXYTRICHIDSE Ehrenberg, 1838 

Flattened forms mth thick and tolerably uniform cihation 
on the ventral surface, or, when this is reduced, ciha are limited 
to a few longitudmai rows With the reduction m the ventral 
ciha there is a correspondmg mcrease m ihe number and 
complexity of the cuti Anal cirri at least are always developed 
Two unmterrupted marginal rows are always present 
Adoral zone of membranelles is well developed Dorsal 
bristles are present 

The family is divided mto three subfamilies — Urostylinse, 
Pleurotrichinae, and Psilotnchinse 


1 Subfamily UROSTYLIN^ Bntschli, 1889 

At least two immterrupted rows of ventral ciha present 
Frontal and anal cim generally distmct Apart from these 
ventral ciha are not changed mto cifri 


Key to Indian Genera 


1 (4) Distinct anal cirri present 

2 (3) Two rows of marginal , five to seven 

rows of ventral cilia 

3 (2) Two rows of marginal , two to three 

rows of ventral cilia 
4(1) Without distmct anal cim 

5 (C) Posterior end not drawn out into a tail 

Ventral cihar> rows obbque, without 
frontal or anal cim Body anteriorly 
drawn out into a neck Peristome 
long Often tube dwelling 

6 (5) Posterior end distmctly drawn out into 

a tail Two ro\i s of \ entrai ciha , 
three frontal cirri > no anal cim , 
no long caudal cilia or bristles 


2 


[p 366 

Urostyiji Ehrbg , 

[em Entz, p 367 
Holosticha Wrzes 


[p 368 

Stichotricha Petty, 


[om St , p 369 
Uroleptus Ehrbg 
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Genus UROSTYLA Ehrenberg, 1830 

C7ro5/^Za,Ehrenberg, 1830, p 43 1838, p 369, Stem, 1859 d, p 191, 
1867, p 63 , Clapardde & Lachmarm, 185S-61, p 168 , Kent, 
1880—2, p 764 , Butschb, 1887-9, p 1741 , Roux, 1901, p 95 , 
Lepsi, 1926o, p 81, Schoenichen, 1927, p 228, Reichenow, 1929, 
p 1206 , Kahl, 1930-5, p 564 , Calkjns, 1933, p 619 

Body egg-shaped, elongated, very flexible, often coloured 
yellow or brotvn Peristome more or less elongated, not 
extendmg beyond the middle of the body, breadth very 
variable Mouth provided with two Undulating membranes 
and three cihary rows Margmal, frontal (three or more) and 
anal (5 to 12) cirri well developed Numerous rows of ventral 
ciha or setae arranged m longitudmal rows Caudal setae 
absent Contrabtile vacuole to the left, near the posterior 
angle of the peristome Macronucleus smgle or multiple 
Often with zoochlorellae Locomotion moderately brisk 


253 Urostyla weissii Stem (Fig 170 ) 

0*-f/<rjc/iai«rosZyZa(?),CIapar6de&Lachmann, 1868,pp 141-2, pi v, 
fig 2 

Oxytricha muUipes('>), Claparfede & Lachmann, 1858-61, pp 143-4, 
pi V, fig 1 

Urostyla wcxssit. Stem, 1869 d, pp 192—4, pi xiii, figs 1-4 , 
Kent, 1880-2, pp 764-5 

'\Urostyla wcissu, Gulati, 1925, p 752, fig 22 

"Urostyla wewsii, Lepsi, 1926 a, p 84, fig 430 , Schoeniclion, 1927, 
pp 228—9, pi xiu, fig 4 

Urostyla weissci, Reichenow, 1929, p 1206, fig 1188 a , Kahl, 
1930-6, p 668, fig 97, 4 

Body elongate-eUiptical, about three and a half times as 
long as broad, widest centrally, gradually tapermg towards 
the two extremities, anterior end the narrower Peristomial 
field fo^mmg an acute triangle, extendmg to a httle beyond 
the anterior third of the body, its reflected border ciliate, 
nearly straight Three to five frontal styles, supplemented 
by five even median rows of short ventral setse , margmal 
setse fomung a contmuous projectmg row , anal styles seven 
to eight Contractile vacuola smgle, subcentral Macro- 
nucleus ovate, double Micronucleus not distmguished 
Body yellowish or browmsh 

Dimensions — ^Length 280-297 fj. 

Remarks — Gulati mentions that m the form exammed by 
him the macronucleus was broken up mto many small oval 
bodies 

Habitat — ^Pond water Punjab, Lahore 
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Fig 170 


Fig 171 



Fig 170 — Urostyla St-em {After Stem ) 

Fig 171 — Holosticha mystacea (Stem) (After Stem ) 


Genus HOLOSTICHA Wrzesniowsln, 1877, emend Entz, 

1884 

HolosUcha, Wrzesniowski, 1877, p 278 , Kent, 1880-2, p 769 , 
Entz, 1884, pp 360-7 , Butschli, 1887-9, p 1744 , Kahl, 1930-5, 
p 578 , Calkins, 1933, p 519 

Body free-swimmmg, more or less elastic, and changeable 
m form, oval or elongate, not drawn out into a neck or tail 
Frontal cim absent, two or three unmterrupted rows of short 
ventral setaa which extend over frontal area also , five or more 
anal styles and a contmuous projecting border of margmal 
setae Contractile vacuole smgle, sphencal, usually occupymg 
a median position close to the left margm Macronucleus 
double Inhabitmg salt and fresh water 

254. Holosticha mystacea (Stem) (Fig 171 ) 

Oxytricha mystacea. Stem, 1859 d, pp 188-9, pi xu, figs 7—11 
JSolosttcha mystacea, Kent^ 1880-2, p 769, pi a.lui, fig 11 
■\Oxytrtcha mystacea, Daday, 1898, p 8 
Gastrostyla mystacea, Lepsi, 192&o, p 85, fig 455 , Schoemchen 
1927, p 234 

Holosticha mystacea, K^ahl, 1930-5, p 585, fig 106, 25 

Body ovate, flattened, nearly three tunes as long as broad, 
round^ and widest posteriorly , nght side convex, left 
concave Penstomial field extending backwards nearly to 
the centre of the body, its reflected border arcuate, distmctly 
cihate Ventral set® forming two irregular, curved, central 
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rows, supplemented anteriorly -with a few additional styles , 
margmal setae constitutmg a continuous projectmg border, the 
posterior ones longest , anal styles of medium size, not pro- 
jectmg beyond the posterior margm Contractile vacuole 
^mgle, spherical, median Maeronucleus double 
Dimensions — ^Length 131—173 
Habitat — ^Pond water Ceylon, Kandy 

Genus STICHOTRICHA Perty, 1849 

Stichotricha, Perty, 1849, p 169 , Stem, 1859 d, p 174 , 1867, 
p 149, Kent, 1880— 2, p 775, Butschli, 1887-9, p 1743, Roux, 
1901, p 96 , Lepsi, 1926 a, p 81 , Schoemchen 1927, p 230 , 
Kahl, 1930-5, p 656 , Calkms, 1933, p 617 

Body spmdle-shaped but very variable m form, colourless 
or green Anterior end strong^ narrowed and flattened, 
formmg a more or less elongated and contractile neck Peri- 
stome long and narrow, sht-hke, mth very long adoral ciha 
that are constantly surgmg up and down, extendmg to 
the middle of the body Margmal ciha well developed, 
commencmg on the left margin behmd the peristome and on 
the right margm near the summit of the narrow part Varymg 
number of rows of ventral curi Without frontal or anal 
cuTi The narrow anterior end carries on either side a row 
of larger dorsal bristles Macronucleus m the form of two 
oval bodies Locomotion irregular 

255 Stichotricha sp (Pig 172) 

f Stichotricha sp , Chaudhuri, 1929, p 64, pi u, fig 21 

Remarks — ^The form figured by Chaudhuri resembles m all 
essential respects 8 acideata Wrzesn , except that the two 
rows of ventral cirri are not s^own 



Pig 172 — Stichotricha sp (After Chaudhuri ) 
Habitat — Soil from Centeal India, Indore 
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•Genus UROLEPTUS Ehrenberg, 1831, emend Stem, 1859 

XJroIeptue, Ehxenberg, 1831, p 118 , 1833, p 277 , 1838, p 358 , 
Stem, 1859 d, p 176 , ClaparMo & Leichinaim, 1858-61, p l6l , 
Engolmaim, 1862, p 386 , Kent, 1886-2, p 779 , Butsehli, 
1887-9, p 1745, Boux, 19Q1, p 98, Bepsi, 1926 a, p 81, 
Schoemchen, 1927, p 231 , Sandon, 1927, p 192 , Kahl, 1930-6, 
p 547 , Calkms, 1933, p 617 

Body elongated, posteriorly ivith a tail-like prolongation, 
variable or constant in form, colourless,' red, or violet In 
addition to the well developed margmal cilia there are two 
rows of ventral eiha, lymg close to one another Three 
frontal cirri present, anal cim and caudal setae absent Peri- 
stome of varying length and breadth Contractile vacuole 
to the left of the mid^e All species live m stagnant water 
Locomotion rapid, mcessant, frequently changmg m direction 
Peed on detritus, Algae, Diatoms, etc 

Key to India Species 

1 Body not pear shaped, but narrow, 

elongated, spindle shaped 2 

2 (3) Margmal cilia longer posteriorly Body 

anteriorly widened Length up to [Ehrbg , p 370 

140 p U piscts (MuU ) 

3 (2) Maigmal cilia uniform Body not 

widened anteriorly Length 350- [p 369 

409 p ZJ mobtlts Engelm , 


266 Uroleptus mobilis Engelmaim (Eig 173 ) 

Vrohptus mobtlts, Engelmaun, 1862, p 386, pi xxxi, figs 11,12, 
Kent, 1880-2, p 781, pi xliu, figs 9, 10 . Roux, 1901. p 99, 
pi VI, fig 2, Lepsi, 1926 a, p 84, fig 439, Schoemchen, 1927, 
p 232, pi xm. Eg 9 

f Uroleptus mobths (’), Sandon, 1927, p 193 
fVroleplus mobths, Chaudhun, 1929, p 54, pi ii, fig 26 
Uroleptus mobtlts, Kahl, 1930-5, p 648, fig 101, 2, Callons, 1933, 
pp 27, 28, 68, 63, 84, 219, 220, 245, 251, 254, 267, 313, 334, 
figs 1, 27. 32, 109, 127, 128, 129, 131, 137, 169, 160, 166 


Very narrow, about twelve tunes as long as broad, posterior 
end tapermg to a blunt pomt , body cylmteeal and contractile 
Penstome very narrow, exceedmgly small, extending to about 
nne-nmth of the length of the body, its inner border with 
an undulatmg membrane Erontal styles tmcmate, three m 
number , some scattered ventral cim , margmal setse rela- 
tively long and widely spaced Contractile vacuole near 
the left margm, m front of the middle of the body Macro- 
nucleus consisting of six ovoid masses arranged m a longi- 
tudmal row 

Dvmensiom — ^Length 360-400 p, breadth about 40 p. 

Eresh water and m soil 

■OIL 2b 
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,Hah%tat — Doubtfully recorded by Sandon m soil from 
Madras, Coimbatore, and by Chaudburi m soils from Kashmir, 
Srmagar , Pxjhjab, Ghora Gab , Delhi , Central India, 
Indore , Bengal, Cbittagong , Burma, Rangoon 

257 Uroleptus piscis (Muller) Ehrenberg (Fig 174 ) 

Muller, 1773, p 73, 1786,p 214, pi 2cxxi,figs 
Tfrolcptus pisciSy Ehrenberg, 1838, p 368, pi xl, fig 1 

caw tfa to, Ehrenberg, 1838, p 365, pi xl,fig^ll, Clapar^de 
& Lachmann, 1858, p 146, pi v, fig 7 
Vroleptiis piscts, Kent, 1880~2, p 780, pi xlm, fig 21 
TJroleptus {Amphtsia) pisox^y Butschli, 1887-9, pi ixxi, fig 2 
Uroleptus piscxs^ Koux, 1901, p 99, pi vi, fig 3 , Lepsi, 1926 a 
p 84, fig 435 , Schoemchen, 1927, p 232, pi xiu, fig 8 
t^7ro76p^^^5 pxscis, Sandon, 1927, p 193 , Chaudhun, 1929, p 60 
Uroleptus piscis, Kahl, 1930-5, p 560, fig 101, i , Calkins, 1933, 
pp 151, 618. figs 81, 209 B 

Body exceedingly elastic and somewhat vanable m shape, 
broadly Imear-fusiform or band-hke, from six to eight times 

Eig 173 Pig 174 



Fig 173 — Uroleptus mohihs Engelmann B, cytostome , Ma, macro- 
nucleus, Mxy imcronucleus , F C, contractile vacuole, 
Z Ay adoral zone (After Roux ) 

Fig 174 — Uroleptus ptscis (Muller) Ehrenberg Lettering as in the 
previous figure (After Roux ) 

as long as broad, anterior end rounded, maximum width 
about the middle, with a long strap-like tad endmg in a blunt 
pomt and turning to the right Peristome extendmg from 
one-fourth to one-third of the length of the body , adoral 
zone well developed along the anterior and left margm, 
right margm with a narrow undulatmg membrane and fine 
preoral ciha Frontal cim three, margmal setae set on ventral 
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surface but projecting beyond the edge all along the body, 
rather longer on the tail , ventral setae m two median rows 
Contractile vacuole near the left margin, in front of the middle 
of the body Macronucleus consistmg of two ovoid masses, 
situated in the middle part of the body behmd the contractile 
vacuole 

Dimensions — Length 600-~800 ft, maximum breadth 80-* 

llOfJL 

Fresh water and m soil 

Habitat — Soils from KLa.shmib, Srmagar , CjSNXKAn Ikdia, 
Indore , Madbas, Coimbatore 

258 Uroleptus sp 

fUroIeptus 8p , Chaudhuri, 1929, p 64, pi ui, figs 3, 4 

Habitat — Soils from N W F Pbovikcb, Peshawar, Centbaxi 
Ikdia, Indore 


2 Subfamily PLEUROTBICHIN^ Butschli, 1889 

Ventral ciha m mterrupted rows, some of them bemg changed 
mto cirri Frontal cim distinctly developed, typically eight 
m number Anal cim mvanably present One or two rows 
of margmal ciha also present 


Key to Indian Genera 


1 Eight frontal cirri arranged m a typical 

manner 

2 (3) Peristome narrow, elongated, bent at an 

angle about the middle of the body * 
three caudal cim 

3 (2) Peristoma broad or narrow, not bent at 

an angle xn the middle of the body 

4 (7) Besides the fine, strongly developed 

ventral cim there are rows of smailer 
cim, or altogether only one or two 
rows of but sh^tly difiereatiated 
ventral cim Peristome broadly 
triangular 

6 {6) Eight frontal cim , five difierentiated 
ventral cim , row of anal cim broken, 
two near posterior end , no caudals , 
marginal row of cilia unbroken pos 
tenorly 

6 (5) Eight frontal cim, the three anterior 
being more conspicuously developed , 
ventral setae forming an oblique row, 
occasionally supplemented by a few 
others , four or five anals well dove 
loped, margmal row of cilia imbrokeri 
posteriorly 


2 


[p 372 

OoKOSTomrH Sterki, 

4 


5^ 


[p 373. 

PnECBOTEicBA Stem, 


[p 377. 

Gasthostvla Bngelm * 

2b 2 
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7 (4) Only five ventral cirri Peristome 

large, often extending to the middle of 
the body 

8 (9) Eight frontal and five ventral cim, two 

of the latter near the peristome, two 
near the anals, and one median , five 
well-developed anal cun , without 
caudal cim 

9 (8) As above, but margmal cim mter- 

rupted posteriorly , three caudal cim 


8 


[em Sterki, p 378 
Oxythicha (Ehrbg ) 
[em Stem, p 380 
STYI.ONYCHTA (Ehrbg ) 


Genus GONOSTOMUM Sterki, 1878 

Oxytricka, part, Stem, 1869 d, p 182 
GonostonurUy Sterki, 1878, p 57 
Plagiotrichay part, Kent, 1880-2, p 772 

Qonostomumy Maupas, 1883 o, pp 550-6 , Butschli, 1887-9, 
p 1748, Lepsi, 1926 a, p 82, Schoemchen, 1927, p 234, Kahl, 
1930-6, p 697, Calkms, 1933, p 519 

Body form mostly narrow, narrow and pomted at both, 
-extremities Peristome very narrow, with its posterior 
extremity bent abruptly mwards, and tenmnatmg near the 
centre of the body Eight frontal styles, one or more obhque 
TOWS of ventral setse, a projectmg frmge of margmal setae, 
and four or five anal styles Generally with three distmct 
caudal setae Contractile vacuole smgle, near the left lateral 
border Macronucleus bipartite 


259 Gonostomum affine (Stem) (Eig 176 ) 

Oxytncka affintSy Stem, 1859 d, pp 186-7, pi xu, figs 1-6 

Plagwirtcha {Qonostoinum) affiniSy Kent, 1880-2, p 772, pi xlm, 
fig 26 

Gonostomum ajffine, Butschli, 1887-9, pi boa, fig 8, Lepsi, 1926 o, 
p 86, fig 467 , Schoemchen, 1927, p 234, pi xui, fig 13 
'\Oono3fomum (Plagtotrtcha) ajfine, Sandon, 1927, p 195, pi vi, 
fig 16, pi i,fig 26 

tG^anosto7nwmoJ^ne,Chaudhun, 1929, p 60, pi u, figs 29,30, pi iv, 
fig 17 

Gonostomum {OocyiruJia) affine, Kahl, 1930-6, p 698, fig 113, P, 
fig 116, i-4 

Body elongated oval, three and a half to four times as long as 
Broad , ends narrowed and equally rounded, m section almost 
circular , very flexible Peristome very narrow, reachmg 
to the middle of the body, runnmg back for the greater part 
of its length parallel to the axis of the body and makmg a very 
characteristic sharp bend mwards near its hmd end Ciha 
of the adoral zone uniformly elongated Eight frontal cun , 
five or SIX ventral cim arranged m an oblique row , margmal 
cim unmterrupted at the posterior end, where they are a httle 
longer , anal styles five, short and mconspicuous, not reachmg 
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to the posterior extremity of the body , no caudal set® 
Contractile vacuole near the left margin, about the middle. 
Macronucelus m two rather elongated ovoid masses Cyst 
httS a thm smooth wall 

Dimensions — Length 75-100 /x Diameter of cyst 33 /t 
In swampy water and a very common sod form 



Fig 175 — Gonostomum affine {Stein.) (After Sandon ) 

Habitat — Sandon records it from sod from spiee-gardens 
SotrTHEKN India, Kanara , and doubtfully records it from 
soils from Punjab, JuUimdur , Madras, Coimbatore Chaud- 
hun records it from sods from Kaskmib, Srmagar , Punjab, 
Lahore , Dedhi , United Provinoes, Agra , Bombay, 
Dharwar , Ceydon, Colombo 

260 Gonostomum sp 

l^&onoBtomnm ep , Chaiidhim, 1929, p 54, pi lu, figs 6, 6 

Bemarks — This form has been imperfectly described and 
poorly figured It is doubtful if it is a species of Chnostomum 
at all 

Habitat — ^jFrom sods from Punjab, Lahore , Bengal, 
Dacca , and Madras, Madras 


Genus PLEUROTRICHA Stem, 1859 

Pleurotncha, Stem, 1859 a, p 4, 1869 rf, p 168, Engelmaan, 

1862, p 386 , Kent. 1880-2, p 782 , Butschli, 1887-9, p 1747 , 
Lepsi, 1926 a, p 82, Sohoeruchen, 1927, p 233, Reichenow, 1929, 
p 1207 , Kahl, 1930-5, p 693 

Free-swimmmg, medium-sized, persistent m form, elongate 
or elliptical Penstome-field broad, triangular, not extending 
to the median Ime, with both undulating membranes well 
developed Eight frontal cixri, the three anterior of which 
are usually more conspicuously developed, arranged m a 
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t 3 rpical manner Five Targe ventral cuxi, together -vvith one 
or more complete rows of smaller ventral setae Anal styles 
five or six, arranged m two groups, of which one, containing 
the two on the right side, is situated close to the posterior 
end, whilst the other, consistmg of the three on the left side, 
18 situated further forwards on a level ivith the last of the 
ventral cirri Caudal styles absent Contractile vacuole 
situated near the posterior angle of the peristome Macro- 
nucleus ovate, sometimes multiple Locomotion swift, almost 
eprmgmg, changmg m direction to left and right Inhabitmg 
firesh water 

Key to Indian Species 

1 (2) Body broad, egg shaped Two or more, 

usually three, rows of ventral cirn on 
either aide of the median group of 

ventral uncmi P grand^« Stem, p 374 

2 {1) Body lanceolate One complete and 

one mcompleto row of ventral cirri 

on the right side only of the median [Stem, p 376 

group of ventral uncmi P lanccolata (Ehirbg ) 


261 Pleurotricha grandis Stem (Fig 176 ) 

Pleurotrtcha grandis^ Stem, 1859 a, p 4 , 1859 d, pp 169-70, pi x, 
fig 1 , Kent, 1880-2, p 782 , Butschli, 1887-9* p 1248, fig 6, 
pi Ixxi, fig 5 

"[Pleurotricha grandis, Bhatia, 1920, p 262 , Gulati, 1925, p 10, 
fig 23 

Pleurotricha grandis, Lepsi, 1926 a, p 85, fig 452, Schoemchen, 
1927, p 233, pi XU, fig 11 

•[Pleurotricha grandis {!), Sandon, 1927, p 197, Chaudhun, 1929, 
p 54. 

Pleurotricha grandis, Beichenow, 1929, p 1207, fig 1188 b, 
Kahl, 1930-5, p 593, fig 113, 3 

Body elliptical, about twice as long as broad, widest a bttle 
behind the middle Penatome not extendmg to the middle 
Eight &ontal cim arranged m a typical manner , five ventral 
xmcmi stout and subcentral, supplemented on each side by 
usually three parallel rows of smaller ventral setjB , anal 
styles m two subgroups, the two together constitutmg one 
group, removed towards the posterior extremity and pro- 
jectmg to a considerable distance beyond its margm Con- 
tractile vacuole close to the posterior angle of the penstome 
Dimensions — ^Length 100-^20 ft 
Fresh water among aquatic plants 

Remarks — ^The size of this species is apparently subject to 
considerable variation The form met with at Lahore measured 
only 100 fji m length and 40 m its greatest width Schoe- 
nichen gives the length as 100-200 ^ , Kent 208-416 fx , 
Sandon 210-420 ft The number of supplementary rows of 
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small ventral setas also shows considerable variation Kent 
mentions two parallel rows of smaller ventral setae on each 
side Stem, Butschli, and Schoemchen show three rows on 
each side Lepsi states that there are some five rows, of 
which m his figure three are shown on the nght and two on the 
left Sandon gives two complete and one partial row on 
either side of the median group Gulati mentions one or 
more rows on each side in the specimens exammed by me 
at Lahore I found on one occasion five rows on the right side 
and only tliree rows on the left, and on another only two rows 
on each side 



Fig 176 — PlcuTQtrtcha grandts Stem a, ventral view , 5 , conjugation , 
c, cyst C, cyst , cv, contractile vacuole , eo7n^ endoral 
membrane, «> macronucelus , n', micronucleus , JNT, food* 
particle , ponij postoral membrane (After Butschli ) 


Transverse fission was observed m this form The anterior 
part of the body containing the peristome narrowed somewhat, 
some of the bristles were cast ofi", another contractile vacuole 
developed ui the anterior portion and a new peristome m the 
posterior part The antenor portion then curved round to 
the side of the rest of the body, and was finally constricted 
off from it 

Habitat — ^Pond water and infusion of dry leaves . Punjab, 
Lahore Soils from N W F Peovince, Peshawar , Punjab, 
Ghora Gah , Bombay , UNHEn Provinces, Agra , Centbae 
India, Indore , Bengal, Sibpore , Assam 
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262 Pleurotrlcha lanceolata (Ehrenberg) Stem (Fig 177 ) 

Kerona calvitium^ Muller, 1786, p 245, pi xxxiv, figs 11-13 
Stylomch'ia lanceolata, Ehrenberg, 1838, p 373, pi xlu, fig 5 
PfeuroMc/ia tonceolafo;. Stem, 1859 o, p 4, 1869 d, pp 170-1, pi x, 
figs 2-4, Kent, 1880-2, p 783, pi xliii, figs 26, 27, Lepsi, 
1926 a, p 85, fig 463, Schoenichen, 1927, p 233 
i^Pleurotncha lanceolata (?), Sandon, 1927, p 190, fig 12 
PleurotTiclia lanceolata, Manwell, ld2B a, pp 417-37, pis 
figs 1-64, 1928 6, pp 433-6 
^PlcurotT 3 .cha lanceolata, Chaudhun, 1929, p 54 
Pleuroiricha lanceolata, Kahl, 1930-5, p 693 fig 113, 4 

Body elongate-lanceolate, two and a half times as long as 
broad, pomted posteriorly, the anterior end curved shghtly 


Fig 177 



Fig 177 — Pleuroiricha lanceolata (Ehrenberg) (After Sandon ) 

Fig 178 — Qastrostyla eeUfcra (Engolmonn) c contractile vacuole 
(After Gulati ) 

towards the left Peristome, frontal, ventral, anal styles, and 
other details as m P grandts , one complete and a second 
mcomplete row of supplementary ventral setse on the right 
only of the larger ventral uncmi Cyst characteristic, being 
covered with short, stout, straight spmy processes 

Dimensions — Length 83-143 p (Stem), 173-297 p (Kent), 
76-80 p (Sandon), 100-165 p (Manwell) 
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Fresh water, among aquatic plants , fairly common m 
soil 

Jtemarks — Conjugation, division, and encystment m this 
species have been fully described by Manweil {1928 a) 

Habitat — In soils Kashmib, Srmagar , N W F Peovetcje, 
Peshawar , Punjab, Ghora Gah, JuUundur (^) , Delhi , 
Cen'teal India, Indore , Hydeeabad , Madeas, Madras , 
Assam, Cinnamara 


Genus GASTROSTYLA Engeimann, 1862 

Gfastrostyla, Engeimann, 1862, p 383 , Kent, 1880-2, p 783 , 
Butschli, 1887-9, p 1747, Bonx, 1901, p 100, Lepsi, 1926o, 
p 82 , Schoenichen, 1927, p 233 , Sandon, 1927, p 194 , Kahl, 
1930-6, p 693 , Calkms, 1933, p 619 

Body elliptical, anteriorly narrower, posteriorly rounded, 
flexible, but little contractile Peristome oecupymg about 
one-third of the body-length Eight frontal cim Ventral 
cun m one or two obhque rows, sometimes with a few additional 
scattered ones Four or five anal cim, situated as m Pleuro- 
tncha, besides the margmal ciha, which form an umntemipted 
row at the posterior extremity of the body No caudal 
bristles Smgle contractile vacuole, situated to the left in the 
middle part of the body Macronucleus m two or four ovoid 
masses Locomotion swift 


263 Gastrostyla setifera (Engeimann) (Fig 178 ) 

, Pleurotncha settfera, Engeimann, 1862, p 39, pi xxx, fig 10 

Gas(ros(i/icE scli/era, Kent, 1880— 2, p 784, Butschli, 1887— 9, p 1248, 
fig 7 

yOaMrostyla setifera, Gulati, 1925, p 752, fig 24 
Gastrostyla setifera, Schoenichen, 1927, p 234 
Gastrostyla (Pleurotncha) setifera, Kahl, 1930-5, p 596, fig 113, 6 

Body elongate -lanceolate, constant m form, widest centrally, 
equally narrowed at the two extremities, about two and a 
half times as long as broad Peristome extendmg backwards, 
its reflected border bearmg a band-like undulatmg membrane 
Frontal styles m the form of five imcmi, the three anterior 
of which are largest, and threq or more bristles situated 
further back , an obhque row of ventral styles as well as a 
few scattered ones , anal styles five m number, formmg two 
groups of three and two each, only the latter projectmg beyond 
the posterior border , margmE^l setae coarse, formmg an un- 
mterrupted row , no caudal styles Contractile vacuole 
near the middle of the left lateral border Macronucleus 
consistmg of two ovate masses 
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Dimensions — Length about 270 ft (Schoemchen), 312 ft 
(Kent) 

Remarks — ^Engehnann, who ongmally described this species 
under the name of Pleurotricha setifera, mentions five firontal 
setae and four or five additional frontal setae which are mter- 
preted by Kent as the anterior setae of the obhque ventral 
row Schoemchen gives five uncmi and four to six bnstle- 
shaped frontal cirri Kent relegated the species to the 
genus Gastrostyla, as the latter is distmguished from Pleuro- 
tricha by the possession of a smgle obhque row of ventral 
setae 

The form described and figured by Gulati differs from the 
species, as defined above, m possessmg eight frontal styles 
disposed m a typical arrangement, two short rows of ventral 
setae, the five anal styles not bemg arranged m two groups, 
and m the very much smaller size, 90 /i by 30 ^ only Either 
it was not correctly observed or it represents a distmct species 

Habitat — Pond water Pukjab, Lahore 


Genus OXYTRICHA (Ehrenberg, 1830) Sterki, 1878 

OxytricJia, Ehrenberg, 1830, p 43 , 1838, p 363 

Oxytricha, part, Dujardm, 1841, p 416 

Oxytricha, Clapar^de & Lachmann, 1858-61, p 138 , Stem, 1859 d, 
p 182 , Engelmann, 1862, p 387 , Fromentel, 1874, p 160 , 
Sterki, 1878, pp 56-7 , Kent, 1880-2, p 786 , Butschli, 1887-9, 
p 1749, Roux, 1901, p 100, Lepsi, 1926a, p 82, Schoemchen, 
1927, p 234 , Sandon, 1927, p 195 , Reichenow, 1929, p 1207 , 
Kahl, 1930-5, p 699 , Calkins, 1933, p 621 

Body elongate-oval, rounded at both ends , flexible and 
contractile Dorsal surface convex, least so m the middle 
part of the body , ventral surface flat Peristome large, 
sometimes extendmg to the neighbourhood of the middle 
of the body, right peristomial margm anteriorly bent to the 
left Adoral zone of cirri well developed anteriorly and 
along the left margm, more or less strongly curved Eight 
frontal cirri , five ventral cuti, two below the peristome, 
one m the middle, two above the anal cirri, sometimes with 
supplementary ones , and five well developed anal cim 
Margmal row of setse unbroken at the posterior end Often 
with dorsal bristles Contractile vacuole smgle Macro- 
nucleus double Locomotion swift, with frequent changes of 
direction 

Kahl (1930-5) has divided the genus mto seven subgenera, 
of which Tachysoma and Stylomchia are represented m India 
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264 Oxytricha pellionella (O F Muller) Ehrenberg (Fig 179 ) 

Trtchoda pdhoneUa,0 F Muller, 1773, p 80, 1786, p 222, pi xxxi, 
fig 21 

Oxytncha pellionella, Ehrenberg, 1838, p 364, p] xl, fig 10 , 
Dujardm, 1841, p 417, pi xi, fig 10 , Stem, 1869 d, pp 185-6, 
pi XI, figs 13-18 , Kent, 1880-2, p 786 pi xlv, figs 3-5 
Tachysoma agilts, Stokes, 1887 b, p 180, pi lu, fig 6 
Oxytricha peUiondla,'Butschli, 1887-9, pi Ixxi, fig 9, Roux, 1901, 
p 101, pi VI, fig 6 , Lepsi, 1926 o, p 86, fig 461 , Schoemchen, 
1927, p 236, fig 761, & pi xm, fig 14 
■fOxytncha pellionella (?), Sandon, 1927, p 196, pi vi, fig 14 
\Oxytricha pellionella, Chaudhuri, 1929, p 64 
Tachysoma (Oxytricha) pellionella,KBhl, 1930-5, p 606, fig 113, SI 

Body elongate-oval, moderately elastic, rather more than 
four times as long as broad, widest m the nuddle, lateral margms 
nearly parallel, uniformly rounded at both extremities Peri- 
stome rather narrow, about one-third the length of the body, 
not reaching the median Ime of the body m its maximum 



Fig 179 — Oxytncha pellionella (O F Muller) (After Sandon ) 

width, with well developed adoral zone of membraneJIes, and 
a narrow undulatmg membrane along its nght border Frontal 
cun eight, ventral set® five, anal uncmi projectmg to a con- 
siderable distance beyond the posterior end of the body , 
margmal setae stationed at some distance from the periphery, 
row mterrupted postenorly Dorsal bristles weU developed 
Contractile vacuole near the left border about the middle 
Macronucleus consistmg of two oval masses, ivith adjacent 
micronuclei 

DimeTistOTis — ^Length 80-100 p, width 19-24 fi 

In stagnant water and m sod 

Habitat — Sandon doubtfully records it from soils from 
PtmJAB, JuUundur , Chaudhun from soils from Punjab, 
Lahore - Central India, Indore 
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265 Osytricha sp 

Oxytncha sp , Carter, 1866 
Habitat — ^Ereah water Bombay 


266 Oxytriclia sp 

Oxytncha sp (t), Sandon, 1927, p 23 

Habitat — Sandon doubtfully records it from wet paddy 
soil from Madras, Coimbatore 


267 Oxytricha sp 

Oxytndia sp , Chaudhtin, 1929, p 64 

Chaudliun mentions Oxytncha sp as a new record, but the 
locabty is not mdioated m his Table III 


Genus STYLONYCHIA (Ehrenberg, 1830) emend Stem, 

1859 

Stylonychxa, Ehrenberg, 1830, p 120 , 1838, p 370 , Claparfede & 
Lachmann, 1868—61, p 164 , Stem, 1869 d, p 146 , Fromentel, 
1874, p 162 , Kent, 1880-2, p 790 , Butschh, 1887-9, p 1749 , 
Roux, 1901, p 103 , Lepsi, 1926o,p 82 , Wenyon, 1926, p 1221 , 
Schoemehen, 1927, p 236, Sandon, 1927, p 197, Reichenow, 
1929, p 1207 , Kahl, 1930-6, p 617 

Free-swimmmg, medium-sized to very large, elongate-oval, 
persistent m shape , dorsal surface convex, ventral flat 
Peristome half as wide as the body, extending up to the 
middle, with its right border curved in a S-like manner, not 
or only shghtly bent at its anterior end towards the left 
Eight frontal cim typically situated , fi.ve claw-hke ventral 
styles or uncmi arranged m two rows , and five straight anal 
styles, as m Oxytncha The margmal setae form on each side 
an even and contmuous border, but are m most species sepa- 
rated at the posterior extremity by a gap m which are situated 
three very long bristle- shaped caudal styles, divergmg at the 
end Macronucleus double, oval or elongate Contractile 
vacuole "smgle, spherical, situated near the posterior angle 
of the peristome Locomotion quick, swmmung and creepmg, 
but not shootmg backwards Inhabiting salt, fresh and 
stagnant water 

Kahl (1930-5) regards Stylonychia as a subgenus of Oxytncha 
Ehrbg 
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268 StylonycWa piistulata Ehrenberg, (Eig 180) 

Kerona pustulata (?), Muller, 1786, p 246, pi xxxxv, figa 14, 15 
Kerona mlurus (?), Muller, 1786, p 244, pi xxxiv, figs 9, 10 
Kerona pmtvlata, Ehrenberg, 1830, pp 53, 63 , 1831, p 119 
Stylonychta pitatidota, Ehrenberg, 1835, p 164 , 1838, p 371, 
pi xlu, fig 1 

Kerona ptistulata, Pujardin, 1841, p 423, pi vi, fig 10 , pi xm, 
fig 7 

Stylonychta puetulata^ Clapar6de & Lacbmann, 1858-61, p 161, 
pi VI, fig 2 , Stem, 1859 rf, pp 161-6, pi ix, figs 1—16 , 
Fromentel, 1874, p 274, pi xxv, fig 9 , Kent, 1880-2, p 791, 
pi xlv, figs 15-17 

’\Stylonycfi'ia pustidata, Daday, 1898, p 8 
Stylonychta puettdata^ Roux, 1901, p 104, pi vi, fig 9 
Stylonychta pusttdata, Bhatia, 1922, p 33 

Stylonychta pxtstulafa, JjQipsif 1926 a, p 86, fig 467, Schoemchen, 
1927, p 237, fig 753 

"f Stylonychta pustulata^ Bhatia & Mullick, 1930, pp 401—2 
Stylonychta puBtulata, Kahl, 1930-5, p 619, fig 121, 2J, 21 a 

Body elongate-oval, equally wide in front oY and behind 
the median hne, the posterior extremity evenly roimded 
lYontal cim eight , ventral cirri five, not arranged m a row , 
anal styles five, three or four of w^hich project beyond the 



Fig 180 — Stylonychta pwtulata Ehrenberg A, anus , JB, cytostome , 
Ma, mscronucleus , M O, undulating xaembrane , F O, 
contractile vacuole , adoral zone (After Roux) 
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posterior border , three long, diverging caudal styles, inter- 
rupting the marginal setse at the posterior end of the body 
Peristome not quite half the length of the body, -mith a very 
narrow, mdistmct undulatmg membrane Contractile vacuole 
close to the middle of the body Macronucleus consisting 
of two oval parts, with a micronucleus lying close to each 
Cysts spherical with warty projections 
Dimensions — ^Length 160-220 ju, 

Occurs m salt, fresh and stagnant watet, infusions, and soil 
Tolerant of carbon dioxide 

Remarhs — ^In the specimens found at Lahore the frontal 
cirri were eight m number and arranged m the characteristic 
manner , ventral setae were present but not distmct, and 
their number could not be ascertamed , anal styles were five 
m number, turned back, and projected beyond the posterior 
end of the body The margmal ciha were set withm the 
border, and the row was mtemipted at the posterior end by 
the three caudal styles charactenstio of the genus, but these 
were not very long The macronucleus was central, con- 
sistmg of two parts. Oval m outhne, and one part was partly 
overlymg the othei , no connectmg thread bemg present 
The Srmagar specimens resembled closely those from Lahore 
except that they measured 60—60 fx. only The macronuclear 
portions lay at some distance from one another and the 
caudal styles were situated close to one another 
Habitat — ^Pond water Kashmir, Srmagar , Punjab, 
Lahore , and Ceylon, Klandy 

269 Stylonychia sp 

^[Stylonycana sp , Chaudhun, 1929, p 54 
Habitat — Soil from United Provinoes, Agra 


3 Subfamily PSILOTBIOHIN^ Butschli, 1889 

Frontal and ventral cirri much reduced , ventral ciha, 
apart from cirri, entirely absent Anal cirri often present 


Genus BALLADINOPSIS Ghosh, 1921 

BalladinopstSp Ghosh, 1921 5 p 248 
Balladynopais, Kahl, 1930—5, p 592 

Body rigid, elliptical, somewhat narrower anteriorly, 
roimded and wide posteriorlv Dorsal surface convex, 
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ventral slightly convex Peristome narrow and extending 
to two-thirds of the length of the body Ventral cim three 
in number and placed near the nght penstomial margm m 
the anterior half of the body , anal cirri five, long, protrudmg 
beyond the posterior margm of the body Contractile vacuole 
smgle, median, near the right margm Macronuclei two, 
oval 

The genus is represented by a smgle species, and resembles 
Balladyna TcowaXewski m havmg a rigid body and elongated 
margmal cim, m the absence of frontal cirri, m the number 
and arrangement of anal cirri, m the somewhat elongated 
membraneUes, m the number of macro- and micronuclei, 
and m havmg a smgle contractile vacuole It differs, however, 
from that genus m the absence of a smgle uniform row of 
ventral curi and the bristles on the dorsal surface 

Kahl (1930-5) considers it to be very likely a degenerate 
form 

270 BalladOLoopsis nuda Ghosh (Fig 181 ) 

^Ballad^nop8^8 nnda^ Ghosh, 1921 6, p 248, fig 1 
Balladynopsis nuda, Kahl, 1930-5, p 592, fig 86, 21 

Body exhibits the characters given above under the genus. 
Peristome narrow, extendmg along the entue anterior margm 



Fig 181 — Balladinopsts nuda Ghosh (After Ghosh ) 

and the euutenor third of the left side, whence it cuifres mwards 
to nearly the median hne, reachmg the jimction of the anterior 
two-thirds and posterior one-third of the body-length , mem- 
branelles long and narrow Anal cun long, five m number, 
three on the left side m an obhque and two on the right side 
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in a transverse row , all projecting beyond the posterior margin 
of the body Margmal cim long, arismg from the ventral 
surface just inside the margin, on the right side extending 
along the entire margm, on the left from the middle and 
stoppmg short of the posterior end Contractile vacuole 
placed near the right lateral margm m the middle of the body 
Macronucleus consistmg of two oval parts, each with a micro 
nucleus, one placed anteriorly and the other just behmd the 
middle of the body 

Dimensions — Length 63 p, breadth 20 p 

Habitat — ^In vegetable mfusions Bengal, Calcutta 


3. Family EUPLOTIDiE Ehrenberg, 1838. 

Body constant m form Ciha entirely replaced by cirri 
Brontal, ventral, and anal cirri present The anal cirri are 
characteristically five m number and specially strong, formmg 
sprmgmg organs along with the ventrals and caudals A feu 
margmal cirri present on the sides of the body or at the posterior 
end Dorsal bnstles present Peristome harp-shaped or 
sickle-shaped Adoral zone of membranelles well developed 
on the anterior and left borders of the peristome Contractile 
vacuole posterior, to the right of the anus Macronucleus 
band-shaped, curved 


Genus EUPLOTES (Ehrenberg, 1831) emend Stem, 1859 

Euplotes, Ehrenberg, 1831, p 118 , 1838, p 377 

Ploescoma, Dujardm, 184:1, p 431 

Euplotes, Clapar5de & Laclunann, 1858-01, p 168, Stem, 1859 d, 
p 133, Fromontel, 1874, p 164, Kent, 1880-2, p 707, 
Butschh, 1887-9, p 1752, Roux, 1901, p 108, Lopsi, 1926a, 
p 80, Wenyon, 1926, p 1221, Schoomchon, 1927, p 240, 
Sandon, 1927, p 198 , Roichonow, 1929, p 1207 , Kudo, 1031, 
pp 389-90 , Kahl, 1930-5, p 628 , Calkm, 1933, p 621 

Eree-swimmmg Body constant m form, shield-shaped, 
colourless .and transparent, or greemsh through the presence 
of zoochlorell® Dorsal surface more or less convex, some- 
tunes smooth, but generally -^vith sharp longitudmal nbs 
Ventral surface flattened, provided m its middle part with more 
or less elongated fmxows runnmg longitudmally Penstomo 
harp-shaped or sickle-shaped, well developed, adoral zone of 
membranelles well developed on the anterior and left borders 
of the peristome Eronto-ventral cim well developed and 
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variable in number, usually nme or ten Pive sferongly 
developed anal styles arranged m a transverse row Four 
flexible marginal cira, situated along the posterior border 
Cfontractile vacuole smgle, spherical Maoronucleus band* 
shaped, curved Locomotion swift, with frequent changes 
of surface And direction Feeding on Algas, detritus and 
Flagellates, etc 


Key to iTidtan Species^ 

1 (2) Tenfronto ventral cim^postero marginal [Ebrbg, p 385 

80tc3 unbranched Length 80 E cAar<m {O F Mull ) 

2 (1) Nmo fironto-ventral cim, two poster©^ 

marginal setse branched or fimbnated [p 388. 

Length 100-125 ft E patdla Ehrbg , 


271 flSuplotes Charon (O F Muller) Ehrenberg (Fig 182 ) 

Trtchoda Charon^ O F Muller, 1773, p S3, 1786, p 229, pi xxKUr 
figs 12-20 

Trichoda ctmea?, O F Muller, 1773, p S4 , 1786, p 231, ol 
figs 21-24 

Euphtcs charon^ Ehrenberg, 1838, p 378, pi sdu, fig x 
Euplotes appmduxvUxUxis, Ehrenberg, 1838, p 379, pi xlu, fig 
Floz^conxa charcm^ Dujardm, 1841, p 439, pi x, figs 8, 13 
Plmsccmta affinw, Dujardm, 1841, p 441, pi vi, fig 7 
Plassconta mbrotutida^ Dujardm, 1841, p 441, pi xxu, fig 5 
FUzeooma radtosa, Dujarthn, 1841, p 442 
PlcMconta longzremis^ Dujardm, 1841, p 442, pi x, figs 9, 12 
fHimantophonzs charon^ Carter, 1856 6, p 132, pi vu, fig 86 
Euplotes charon, CiaparMe & L&chxnann, 1858-61, p 173, pi vu, 
fig 10, Stem, 1859 d, pp 137-40, pi iv,figs 14-20, Fromentel, 
1874, p 278, pi XU, fig 9 , Kent, 1880-2, pp 799-800, pi xliv, 
figs 26-9 , Butschh, 1887-9, pi ixxn, fig 29 , Roux, 1901, 
p 109, pi VI, fig 16 , Bulimgton, 1926, p 272 , Lepsi, 1926 
p 83, fig 396 , Schoemchen, 1927, p 240, fig 756 , Sandon, 
1927, p 198, pi VI, fig 10 , Reichenow, 1929, p 1207 , Kudo, 
1931, p 390, fig 167 a, Kahl, 1930-5, p 633, fig 123,13-15, 
Calkins, 1933, p 160, fig 89 D 

Medium-sized Shape regular, oval, roimded at the two 
extremities, shghtly narrower m front than behmd Pen- 
Btome rather narrow Dorsal furrows not very distinct. 
Ten fronto-ventral cim on the anterior half of the ventral 
surface Posterior marginal setm small, not branched Con- 
tractile vacuole posterior Macronuoleus band-shaped, curved, 
Dvmensiom — ^Length 80 /t, breadth 38-40 ft 
Salt and fresh water Very tolerant of deficiency of 
oxygen 

Habitat — ^Fresh watet Bombay 
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Fig 182 — Euplotea charon (O F Miiller) cytostome , Jlfa, macro 
nucleus , F C, contractile vacuole , Z ador^ zone 
(After Roux ) 


212 Euplotes patella (O F Muller) Ehrenberg (Fig 183 ) 

Kcrona patella (?), Muller, 1780 p 238, pi xxxm, figs 14-17 
Euplotes patella^ Ehrenberg, 1838, p 378, pi xlu, fig ix 
Euplotes vindts^ Ehrenberg, 1840, p 200 
Ploesconta patella, Dujardm, 1841, p 435, pi vui, figs 1—4 
Euplotes patella. Stem, 1869 d, pp 135-6, pi iv, figs 6-11 , 
Clapar6de & Lachmann, 1858-61, p 170, pi vu, figs 1, 2 , 
Kent, 1880—2, p 798, pi xhv, figs 23-6 
Euplotes paradoxa, Kent. 1880-2, p 798 

Euplotes patella, Butschli, 1887-9, pi ixxu, fig 2 , Roux, 1901, 
p 109, pi vn, fig 1 , Taylor, 1920, pp 403-70, pis xxix- 
xxxui , BuUington, 1925, pp 249,272, I^psi, 1926 a, pp 82-3, 
fig 398 , Wenyon, 1926, p 1221, fig 627, A, B , Schoemchen, 
1927, p 240, pi xm, fig 18 , Sandon, 1927, p 199 
^Euplotes patella, Mndhava Rao, 1928, p 114, pi u, fig 2 
Euplotes patella. Kudo, 1931, p 390, fig 167 b 
Euplotes {Trtchoda) paUdla, Kahl, 1930-5, p 639, fig 124, 1, 2 
Euplotes patella, CaUcins, 1933, pp 94, 129-30, 182, figs 48, 72, 96 

Medium-Sized to large Roughly oval, truncated m front 
^nd rounded posteriorly, breadth nearly equal at the two 
•extremities Peristome well developed, wide anteriorly V entral 
OTrface with longitudinal ndges in the neighbourhood of anal 
cirri Fronto-ventral cim mne, anal five, margmal four, 
the two on the right bemg branched or fimbriated Con- 
tractile vacuole posterior Macronucleus band-shaped, curved 
Dimensions — Length 1()()-126 /t, breadth 60-76 /i 
Food largely Diatoms and other Algae Salt and firesh water. 
Habitat -^oil Mysore 
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Fig 1S3 — a Euplotes patdla (O F Muller) B, cytostomo , Ma^ 
macronucleus , Mt, micronucleus , V <7,, contractile 
vacuole , Z A, ador^ zone (After Roux ) 

5 Micro dissection of Euplotes patella A Individual vuth 
lateral cut, showing distribution of the various structures 
B Neuromotor apparatus isolated a c , fibres to anal 
cirri , aJP , basal plates of anal cim , m, motonum , 
m f , membranelie fibre , FI , membranelle plates 
(After Taylor ) 


2o2 
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4. Family' ASPIDISCID j® Ehrenberg, 1838 

Cilia are entirely replaced by cim Frontal, ventral, and 
anal cim present Margmal cim completely absent Peri- 
stome very small, shifted to the left margm of the body , 
it hes covered by a transparent fold esrf^nding from the right 
margm of the body Adoral zone of membranelles confined 
to the left and not markmg off a frontal field Dorsal 
bristles absent Contractile vacuole posterior Macromicleus 
band-shaped, curved 

Key to Indian Genera 

1 (2) Peristome begms at the anterior enu, [p 388 

7 fronto-ventral and 6 anal cun Aspidisca Ehmbg , 

2 (1) Peristome begms at the left lateral 

margm, 4 frontal well differentiated [p 391 

from 6 ventral, and 6 anal cim Aspidisoopsis Ghosh, 


Genus ASPIDISCA Ehrenberg, 1830 

Aeptdtsca, Ehrenberg, 1830, p 42 , 1838, p 344 , Dujardm, 1841, 
p 448, Clapar6de & Lachmonn, 1868-61, p 188, Stem, 1869 d, 
p 121 , Fromentel, 1874, p 164 , Kent, 1880-2, p 792 , 
Butschli, 1887-9, p 1764, Roux, 1901, p 110, Lepsi, 1926o, 
p 80 , Schoemchen, 1927, p 241 , Heichenow, 1929, p 1207 , 
Kudo, 1931, p 390 , Kahl 1930-6, p 143, Calkins, 1933, p 621 

Free-swunmmg Very small or small, encuirassed, orbicular 
or shield-shaped Dorsal surface more or less convex Ventral 
surface plane, Tvith its right border thickened Penstome 
set far back on the left side, with a simple arcuate frmge of 
adoral cirri , the right border of the penstome spread out 
mto a plate covermg the furrow more or less completely, 
and sometimes pro]ectmg beyond the left margm of the body, 
Cim strong and long, seven fronto-ventral cirri (m two species 
mne to fifteen anterior fronto-ventral cirri), and from five to 
twelve transverse or anal styles Anal aperture placed far 
back, a httle m advance of the postenor or anal styles. 
Contractile vacuole smgle, posterior Macronucleus curved 
m a horseshoe-shaped manner Locomotion irregular Salt 
or fresh water 

Key io Indian Species 

1 Transverse cim at some distance from 

the posterior end, 3 right transverse 
cim situated m an anterior group 
apart from the others ♦ 2 

2 (3) Dorsal surface smooth or with 3 feeble ii ^ 

longitudinal furrows lynceus (O F Mim j, 

3 (2) Dorsal surface with 5 or 6 well marked [Stem, p oou^ 

longitudmal furrows ^ costata (Duj ) 
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273 Aspidisca costaia (Dujardm) Stem (Fig. 184 ) 

Lozodca phcatm {?), Bbrenberg, 1838, p 325, pi xxsiv, fig 4 
Coooudxna costaia^ Dujardin, 1841, p £46, pi x, fig 1 
A^tdisca cicada, ClaparMe & Lachmann, 1868-~61, p 190, pi vu, 
figs 13--15 

Asptdtsca costaia, Stem, 1859 d, p l26, pi m, figs 15-17 , Kent, 
1880-2, pp 794-5, pi xlv, figs 25-29, Boux, 1901, p 111, 
p2 VM, fig 3 

fAsptdt^ca costaia, Bhatia, 1920, p 262 

Aoptdisca costata, Bullington, 1925, p 272, Lepsi, 1926 o,p 83, 
fig 412 , Schoemchen, 1927, p 242, fig 759 
Aspidxsca {Coccudina) costata, Kahl, 1930 -5, p 645, fig 125, 3 

Body nearly ovate, rounded at both extremities, wider 
m the posterior part of the body The right border of the 
peristome forms a wide plate, which extends beyond the left 


Fig 184 Fig 185 



Fig 184 — Asptdtsca costaia {Dujardm) -B, cytostome , Ma, macro* 
nucleus , V C contractile vacuole , 2i A, adoral zone 
(After Boux ) 

Fig 185 • — Aspidtsca lynceus (O F Muller) Lettering as m the 
previous figure (After Boux ) 

border of the body and is rounded postenoriy, terminatmg 
near the anal cirri Dorsal surface convex, traversed by five 
or SIX well-marked longitudmal furrows Fronto-ventrai styles 
seven m number, for min g two anterior, oblique, parallel rows 
of three each, the seventh style station^ by itself to the right 
and rear of the other six , anal styles five 
Dimensions — ^Length 30-40 p, width 22-31 p 
Itemarks — ^The form exhibited six deep furrows on the 
dorsal surface, along which were also seen distmct rows of large 
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bristles Specimens belonging to this species were also 
found m a sample of pond water sent from Lucknow by 
Dr G S Thapar 

Habitat — ^Pond water Punjab, Lahore , United Pro- 
vinces, Lucknow 


274 Aspidisca lynceus (O F Muller) (Fig 185 ) 

Trichoda lynceus, O F Muller, 1773, p 86, 1786, p 225, pi 
figs 1, 2 

Aspidisca lynceus, Ehrenberg, 1838, p 344, pi xxxix, fig 1 

Goccudina crassa, Dujardin, 1841, p 446, pi x, fig 2 

Zi/MceM5, Claparfede «fc Lachmann, 1858-61, p 191, pi xoi, 
fig 16, Stem, 1859 <?, pp 123-4, pi iii, figs 4^10, Kent, 
1880—2, p 793 , Butachli, 1887-9, pi Ixxii, fig 5 c , Roux, 1901, 
p 110, pi vii, fig 2 

■[Aspidisca lynceus, Bhatia, 1920, p 263 

Aspidisca lynceus, Lepsi, 1926a, p 83, fig 411 , Schoemcfien, 1927, 
p 242, pi xiu, fig 19, Reichenow, 1929, p 1207, fig 1188, D , 
Kudo, 1931, p 391, fig 168a, Kahl, 1930-5, p, 644, fig 125, 6 

Body ovate, widest and somewhat truncate posteriorly , 
the margmal liorder of the carapace entirely even, the left 
margm less strongly convex than the right The right border 
of the penstome does not extend beyond the left margin 
of the body, but is rather pomted posteriorly Dorsal surface 
smooth or marked longitudmally with three feeble furrows 
Ventral surface bearmg seven fronto-ventral and five anal 
styles 

Dimensions — ^Length 39-50 /x, maximum width 25-32 p 

Fresh water or salt water 

Bemarlcs — ^As observed at Lahore, the animal would swim 
round and round, now from left to right, now from right to 
left, sometimes stoppmg and jumpmg or creepmg forward 
The body was rigid and constant m form, the anterior end 
narrower and with a cleft under its overlap The penstomial 
cleft was very small, ansmg from the left margm of the body, 
and with a very short zone of adoral cirri The dorsal surface 
was smooth, and not furrowed or provided with a backwardly 
pomtmg stalk Five distmct anal styles were present There 
were seven other styles situated on the ventral surface of the 
body, four on the central part and three near the anterior 
end projectmg beyond the anterior extremity The con- 
tractile vacuole was situated on the right side a little m advance 
of the anal styles The nucleus was horseshoe-shaped The 
specimens were small and measured only 24 /x by 21 /x. 

Habitat — ^Fresh water Punjab, Lahore 
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Genus ASPIDISCOPSIS Ghosh, 1921. 

Aspidtscopsia, Ghosh, 1921 b, p 249 

Body broadly ovate, narrow and rounded anteriorly ana 
broadly subtruncate behind Borsal surface convex, with. 
SIX or seven longitudinal ribs Right margin of the body 
evenly convex, left margm with a shallow notch just behind 
the anterior end Peristome obhquely crescentic, occupying 
tte poscero-Iateral portion of ventral surface, with membranelles 
Prontal curi four, ventral cirri five, anal cirri five Con- 
tractile vacuole posterior Macronucleus band-shaped, curved 
like a bow, and placed to the left of the median hne Move- 
ments bnsk 


27o Aspidiscopsis bengalensis Ghosh {Fig 186) 

fAsptdtscopsw bengalensis, Ghosh, 1921 6, pp 249-250, % 2 
As^tsca{Aaptdtscop9i8)bengaknsis Kahl, 1930-5, p 644, fig 125, 
26 

Body broadly ovate, narrow and tapermg to a rounded 
end m front, broadly and obhquely subtrimcate behmd* 



Fie 186 — AepidiscopeiB bengalensis Ghosh (After Ghosh ) 

Dorsal surface convex, with six or seven longitudmal nbs. 
Right margm evenly convex, leR margm with a shallow notch 
just behmd the anterior end, but uniformly convex behmd 
the notch , notch produced mto a groove on the ventral aspect. 
Peristome obhquely crescentic, occupymg the postero-lateral 
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portion of the ventral surface, from tne left margm to hplf 
way across the posterior portion of the body, provided with 
about eight membranelles BVontal cim four, just m front 
of the notch Ventral cirn five, one behind the notch, another 
further behind and more median, the next two stout and lying 
side by side, and the fifth one behind and to the left of these 
Anal cirri five, four on the nght are long, stout, and placed 
aide by side, the fifth one somewhat separated, smallest, 
and on the left Contractile vacuole posterior Macro- 
nucleus band-hke, curved like a bow, and placed obhquely 
to the left of the median hne 

Dimensions — ^Length 21 4 /x, breadth 16 fi 
Hdbitat — ^Pond water BenoaIi, Calcutta 
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m. Order PERITEICHA Stem. 

The majonty of the Pebitbioha are typically beU-soaped, 
attached forms mth or "without prolongations of the posterior 
(aboral) end m the form of a stalk The stalk may or may not 
contam a myoneme thread, and is consequently either highly 
contractile or ngid Gtenerally there are no ciha on the body 
The anterior (oral) end of the body forms the penstomial 
field and bears a projectmg penstomial disc which carries 
the adoral zone of ciha This consists of two parallel cihary 
girdles which run round spirally to the left (contra-clockwise) 
and are contmued down mto the vestibide The outer girdle 
consists of a smgle row of ciha fused to form the outer pen- 
stomial membrane which projects out radiallv over the pen- 
stomial border, forming a kind of circular shelf The inner 
girdle consists of two rows of cdia, which are neither completely 
free nor completely fused to form membranes They are 
fused proximally, but are firayed out mto separate ciha at the 
tips They are obhquely placed and produce by then move- 
ment a whirlpool, bnngmg particles of food, which is directed 
towards the vestibule by the outer membrane Both the 
girdles run spirally to the bottom of the vestibule Where 
the outer membrane descends mto the vestibule its base parts 
company with the bases of the inner membranes and follows 
the outer wall of the vestibule m its descent mto the interior 
of the cell This descendmg portion of the outer membrane 
18 composed of much stronger ciha, which are fused mto a 
typical, definite undulatmg membrane The penstoimal 
groove runs between the margm of the bell or the peristoimal 
border and the margm of the cihary disc, and is contmued 
down as a deep furnel-shaped vestibule, at the bottom of 
which 18 situated the cjdostome, followed by a dehcate, non- 
cihated cytopharynx which remams collapsed except when 
a food-particle passes down it A smgle contractile vacuole 
IS situated to one side of the vestibide and commumcates 
with a reservoir which opens mto the vestibule Anus is 
situated close to the cytostome' and also opens mto the 
vestibule (fig. 187) Macronucleus is usually horseshoe-shaped 
or band-shaped Micronucleus is mmute, situated close to 
the macronucleus 

Bmaiy fission is apparently iongitudmal, but this is due to 
the special modification of the body, the morphological dorsal 
and ventral surfaces bemg represent^ by the oral and aboral 
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ends Conjugation is anisogamous, dunorphic conjugants 
are formed, and the fusion is complete and permanent 

The maj onty of the Pebitbicjha are sedentary throughout the 
greater part of their existence In the primitive forms (Scy- 
phidta) the attachment is made by the aboral end, irhich acts 
hke a sucker In other cases the body is provided vith a 





Fip: 187 — ^Diagram showing the structure 
of a typical Vorticellid ini\er 

adoral row of cilia , AM\ middle 
adoral row of cilia , outer pen- 

stoimol membrane , C F, contractile 
vacuole, FF, food- vacuole, iUa, macro- 
nucleus , Mt, micronucleus , My, 
myoneme , My t, myoneme thread , 
PB, penstomial border , PCGj postonor 
cihary girdle , PD, penstomial disc , 
PG, penstomied groove , Pell, pelhcle , 
Phx, cytopharynx , E, reserv’^oir , TG, 
thecoplasmic granules , Um, undulatmg 
membrane m the vestibule , Vst, veati 
bule (After Noland & Finley lettenng 
somewhat altered ) 


stalk which is ngid (Epistyhs) or spirally contractile (ForticeZfa, 
Carchesium) Many of these stalked forms form large branchmg 
colomes Even m the stalked forms the mdividual may, 
after developmg a posterior girdla of ciha, detach itselt from 
the stalk and swim away as a sohtary individual, only to 
settle agam somewhere and develop a new stalk Apart 
from this posterior girdle the body cilia are, as a rule, absent 



SESSMA. 


395 


m VorticelhdsB, but may be present m Urceolidse Some 
genera {Gothurma, Vagimcola) secrete a tube whicb is attached 
to some animal or plant, or a colony of stalked mdividuals 
may secrete a common gelatmous covering {Ophrydtum) 

Khhl (1933) has classified the order mto two suborders, as 
follows — 

1 (2) Capable of moving from place to place , 

with a postenor cihary girdle, usually [p 396 

eotooomraensal on Metazoa Suborder Mobilia, 

2(1) Sessile m the fully developed condition Suborder Sessilia, 

[p 395. 


1. Suborder MOBILIA Kabl, 1933. 

The suborder mcludes a smgle family, Urceolamdse Stem, 
which IS not known from India so far 


2. Suborder SESSILIA Kabl, 1933. 

The suborder is divided mto two tribes — 

1 (2) Without test . Tribe Alorlcata, p 395. 

2 (1) With test Tribe Loricata, p 418 


1. Tribe ALOEICATA Kahl, 1933. 

Usually bell-shaped, with or without a stalk, which may be 
spirally contractile or rigid Ordmardy no cilia on the body 
Posterior ciha, when developed, temporary Oral end of the 
body shows the penstomial field and hears a projectmg disc 
which carries the adoral zone of ciha The adoral zone consists 
of two or three parallel cihary girdles runnmg spirally to the 
left (contra-clockwise) and contmued down mto the vestibule. 
Peristome is surrounded by a raised, contractile penstomial 
border, which closes over the disc and the cdia when the 
orgamsm retracts Penstomial groove is contmued down as 
the vestibule, at the bottom of which is the cytostome, followed 
by a short cytopharynx Contractile vacuole and anus both 
open mto the vestibule Macronucleus horseshoe-shaped or 
band-shaped Micronucleus smgle Bmary fission appa- 
rently longitudmal Conjugation anisogamous 

It 18 very mterestmg to watch a hvmg VorticeUid It not 
only spnngs forwards and backwards by the expansion and 
contraction of the stalk, but has also the power of openmg out 
or contractmg its antenor end When fully expanded the 
penstomial border is everted, hke the nm of a bell, the disc 
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IS protruded, and the whorls of ciha are seen working beauti- 
fully In some species the disc is protruded far above the 
peristomiai border, m others it scarcely reaches on a level 
Nvith it When the organism contracts the disc is withdrawn, 
the ciha turned m, and it is covered over by the penstomial 
border folding in, the body thus assummg a pyiiform shape 


Identification Table of Families 


1 (2) Stalkless , with a cup like organ of 
attachment at the posterior end 
(generally attached on bodies of 
Metazoa) 

2(1) With stalk m the adult state 

3 (4) Stalk with a contractile thread 

4 (3) Stallc without a contractile thread 


[p 396 

ScyphidiidffiKahl, 

3 [p 398 

VortlcellidSD Stem, 
EpistylId 80 Kahl,p 413 


1. Family SCYPHIDIID^ KaW, 1933* 

The family mcludes Vorlicella-hke orgamsms which do not 
possess a stalk even m the adult condition The organisms 
are attached to the body of various animals by a cup-hke disc 
at the posterior end 


Genus SCYPHIDIA (Dujardm, 1841) Lachmann, 1856 

Scyphvlta, Dujardin, 1841, p 638 , Lachmann, 1866, p 348 
CIapar6dei & Lachmann, 1868-61, p 116, Fromentel, 1874, 
p 144, Kent, 1880-2, p 668, Butschh, 1887-9, p 1761, Roux, 
1001, p 114 Lepsi, 1926 a, p 88, Schooruchon, 1927, p 246, 
Reichenow, 1929, p 1209 , Calkins, 1933, p 522 , Kohl, 1933, 
p 124, 1930-6, p 669 

Animalcules solitary, medium to large sized, form vanable, 
cyhndncal or um-shaped, highly contractile, adherent pos- 
teriorly to foreign bodies by means of a specially developed 
'dcetabuhfonn organ of attachment Surface of the mtegu- 
ment often transversely or obliquely furrowed Body 
without ciha Oral end with a ciliary disc provided with 
two cUiary girdles, r unning m a contra-clockwise spiral 
Margin of the peristome padded, rarely turned down Ben- 
stomial groove contmued as a vestibule, with the cytostome 
at its e'nd Position of contractile vacuole vanable Macro- 
nucleus of vanable form 

iCey to Indian Specif 

1 Body elongate, transversely wrinkled Macro- [p 397 

nucleus spherical S tndtca, sp n , 

2 Body cylindrical, slightly wider posteriorly, [Ghosh, p 398 

smooth Macronucleus a ^iral band * <S purntenete. 
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276 Scyphidia mdica, sp nov (Fig 188 ) 

fScyphtdia fromentelhi (’), Bhatia, 1920, p 263 

Body elongate, um-shaped, anteriorly truncate, the pos- 
terior extremity contracted, stalk-like, not longitudinally 
plicate, remainder of the body transversely wrinkled Peri- 
stomial margm thickened and eversible Contractile vacuole 
smgle Macronucleus spherical 
Dimensions — ^Length 52 ft 
Fresh water, on Daphma 

BemarLs — ^The specimens were found m Lahore, and weie 
ongmally with some hesitation referred to S fromenieUii 
Kent The body was small, measuring 52 fi by 25 p., form 
elongated, posterior end thinner and provided with a rounded 
sucj^g-cup In a specimen detached from the host this 
posterior end was seen to contract mdependently , as m suckmg 
The body surface was transversely wrinkled and the posterior 
extremity was not longitudmally phcate The penstomial 
margm was thickened and eversible The contractile vacuole 



Fitr 188 — Scyplndta indtca, sp nov C V , contractile vacuole , 

N, nucleus 


was smgle, placed anteriorly m front of the middle of the 
body Kent records havmg received “ specimens of the Ento- 
mostracan Daphma pulex extensively mfested with a mmute 
sessile VorticeUidan agreemg m all respects, except for the 
presence of a single and normally located contractile vesicle. 
With the species nov under discussion as figured and described 
by De Fromentel ” The form that came under my observa- 
tion differs from the type of fromentelhi, as recorded by 
Kent, not only m possessmg a smgle normally located con- 
tractile vacuole, but also m the body surface bemg trans- 
versely wrinkled and the posterior extremity of the body not 
bemg longitudmally phcate In its shape and m bemg trans- 
versely wrmkled it agrees with S amoebea GrenfeU, but differs 
from it m the absence of an irregular shaped plate at the 
posterior extremity and m the form of the macronucleus 
I consider that it is a hitherto undescribed species. 

Habitat — Pond water Punjab, Lahore 
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277 Scyphidia purniensis Ghosh 

'fScyphidta pumiensis, Ghosh, 1923, p 74 

Body cylindrical, shghtly wider posteriorly , spheroidal 
when contracted Surface smooth Peristomial margm thm 
and slightly everted, but not revolute , peristomial groove 
shallow , cihary disc not elevate , vestibule prolonged back- 
wards as a narrow straight canal beyond the middle of the 
body-length Contractile vacuole beneath the peristome at 
the side of the vestibule Macronucleus a spiral band of 
more than two turns 

Remaiks — ^Neither a dravung nor dimensions are given by 
the author of the species It is said to agree with S patella 
Cuenot in havmg the body surface smooth, but to differ from 
that species m its wider posterior end and from all kno'wn 
species m its spiral band-hke macronucleus 

Habitat — ^Pond water Bengal, Pumea 


2. Family VORTICELLID.F Stem, 1859 

Body without test Posterior end of the body provided 
with a contractile stalk, which may be simple or branchmg 


Key to Ocnera 


1 (2) Stalk not branchmg 
2(1) Stalk branchmg 

3 (4) Contractile threads m tho lateral 

branches not umted with tho thread 
m the mam stalk 

4 (3) Contractile threads from the lateral 

branches contmuous with the thread 
m the mam etallc 


VOBTIOEILA Linn , 

3 [emend Ehrbg , 

[p 398 

Cabohesium Ehrbg , 
[p 409 

ZOOTHAMNIUM * St 


Genus VORTICELLA (Linnseus, 1767) emend 
Ehrenberg, 1838. 

ForficeUa, Lumasus, 1767, p 1317, O F Muller, 1773, p 96, 
Ehrenberg, 1838, p 269 , Dujardm, 1841, p B46 , Claparfede & 
Lachmann, 1868-61, p 94 , Stem, 1867, p 168 , Groef, 1870, 
pp 363-84, 1671, pp 186-221, Fromentel, 1874, p 141, 
K0nt, 1880-2, p 667 , Butschh, 1887-9, p 1763 , Roux, 1901, 
p 116 , Penard, 1622, p 261 , Lepsi, 19260, p 87 , Wenyon, 
1926, p 1223, Schoenichen, 1927, p 248, Sandon, 1927, p 200, 
Beichenow, 1929, p 1210 , Noland & Finley, 1931, pp 81-123, 
Kudo, 1931, p 394 , Calkins, 1933, p 622 , Kahl, 1933, p 126 , 
1930-6, p 712 

Animalcules small or medium-sized, ovate, sphseroidal, 
pyriform or campanulate, attached postenorly by a simple, 
imdivided, more or less elongate and thread-like pedicle 
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which encloses an elastic, spirally disposed, contractile axial 
filament , on contraction the pedicle suddenly assumes a 
much shortened and usually corkscrew-like contour Adoral 
zone consists of two or three parallel cihary girdles runnmg 
spu-ally to the left (contra-clockivise), the right limb of which 
descends mto the vestibule and the left limb is obhquely 
elevated and encircles the ciliary disc The entire adoral 
zone is contamed within and bounded by a more or less 
distmctly raised annular peristomial border, between uhich 
and the elevated cihary disc, on the ventral side, the widely 
excavated oral fossa or vestibule is situated , the vestibule is 
contmued further mto a cleft-like cytopharynx Anal 
aperture opening into the vestibular fossa Contractile 
vacuole smgle, spherical, usually openmg into a reservoir, 
which m turn opens mto the vestibule Macronucleus almost 
always elongated, band-shaped, with a nucronucleus lymg 
close to it 

The animals possess, m all cases, separate spirally con- 
tractile stalks, with which they attach themselves to other 
objects Some species are, however, colonial, occurrmg m 
little “ famihes,” fixed and appealing as white httle clouds 
amongst the roots of Lemna, the feathery leaves of Ceralo- 
and other plants, on the tentacles and legs of cyclopods, 
beetles, water-hce, crabs and other animals, as also on the 
walls of the vessels conta inin g pond water Often the whole 
family suddenly contracts together, all zooids actmg simul- 
taneously, and then agam extend themselves slowly and 
majestically Inhabitmg salt and fresh water, many species 
only m clear water others only m water with decaymg matter. 


1 ( 12 ) 

2 (5) 

3 (4) 


4 (3) 


5 (2) 
6 ( 11 ) 
7(10) 
8 (9) 


9 (8) 


Key to Indian Species 


Cuticular surface smooth 
Body comcal or elongate 
Body elongate, cylmdncal, about 
thnce as long as broad Length 
15 fjL {^) Pediclo as long as body 
Body somewhat vase shaped, one 
and a half times as long as 
broad, roimded m the middle, with 
constrictions above and below 
the middle Body-length 15 { ’) 

Pedicle twice as long as body 
Body not comcal or elongate 
Body more or less campanulate 
Body broadly campanulate 
Peristomial margm broad, padded 
Sides of the body curved Body- 
length 50-167 fx Pedicle thick 
Peristomial margm broad, not padded 
Sides of the b^ody almost straight 
Body-length up to 120 /x Pedicle 
slender 


2 

3 

[p 407 

F subcyli7idnca Ghosh 


[p 409 

V ^osint/ato Ghosh, 

6 

7 

8 

Ip 400 

V campanula Ehmbg , 


[p 402 

V cttnna O F Mull , 
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10 (7) 


11 ( 6 ) 


12 (i) 

13 

14 


lo (16) 

16 /lo) 


17 

18 (19) 


19 (18) 


Body comcal-campanulat-e, widest at 
the anterior border and tapering 
thence m a straight line to its point 
of junction with the pedicle Pen- 
stonual border thm Body-length 
up to 90p Pedicle slender 
Bodj spheroidal, posterior end 
tapenng abruptU to a point Pen- 
stomial margin half the greatest 
diameter of the body Body- length 
25 ft Pedicle four to e limes 
the body -length 

Cuticular surface trans\ erselj' striated 
Body comcal or elongate 
Bodysomewhat\ ase shaped broadest 
m the middle and narrowmg an- 
teriorly and posteriorly 
Peristome not everted, about half the 
maximum width of the body 
Body -length up to lOO/t Pedicle 
vGiy slender 

Penstomial margm widely everted 
and shghtly less than the maximum 
width of the body Body length 
76 fz Pedicle stout and less than 
twice the body-length 
Body comcal campanulate, widest 
anteriorly 

Body scarcely rwice as long as broad 
Penstomial margm diiat-Si, ^ghtly 
re\ olute Bod\ length up to 120 p 
Pedicle thick tliree to six times 
the bod\ -length 

Body cur\ ed^ one and a half times 
as long as bro6.a Penstomial 
margm placed obhquely and 
slightly e\ erted Body length 
15 fi {^) Pedicle slender, four to 
B\ et imes the bod^ -length 


[p 406 

r pa^clhra Ehmbg ^ 


(p 404 

V gJcbosa Ghosh, 

IS 

14 


lo 


[p 405 

V t7ucrosfonia Ehmbg , 


[Ghosh, p 407 
V suhm 'icros^oma 

IS 


[p 403 

V contnllana 'Lmn ^ 


tp 40S 

V siibprocdben^ Ghosh 


278 Yorticella campanula Ehrenberg 189 ) 

VorifceUc campantila Elirenberg, 1S31, p 92 , 1S35, p 165 , 
183S, p 273, pi XXV, fig iv 

Vorticclla Julians Dujardm 1S41, p 554, pi say fig 12 
Vortictlla campavuJa Claparede Lachmann, 1S5S-61, p 97 ; 
Fromentel, 1S74, p 232, pi v, fig 2 , Kent, lSSO-2, p 67S, 
pi xxxi\, fig 36, pi xhx, fig 12, Roux, 1901, pp 116-17, 
pi \-u, fig 10 

^YoriiceJla carnpamda Bhatia, 1920, p 263 
Vortic^Ua cai ^panula, BuUin^on, 1925, p 269, Bepsi 1926 a, p 91 
fig 512 , Schoemchen, 1927, p 250, fig 771, pi xiu, fig 266 , 
Sandon, 1927, p 201 , Koland & Finley, 1931, pp 105-6 
figs 18-25, Kudo, 1931, p 394, fig 169c, Kahl 1930-5 
p 722, fig 125 22, 21 a 

usually broadly campanulate or hemispherical, but 
soft end very variable m contour , when contracted sub- 
spheroidal mtL a pujkt.re^ anterior margm The frontal 
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margin mdely dilated, often exceeding m ■width, the length 
of the body , the cihary -wreath apparently fonnmg two or 
more spiral convolutions Pedicle thick, varying jQrom three 
or four to six or seven times the length of the body Cuticular 
surface smooth, highly elastic , parench 3 ona densely granular 
centrally. Macronucleus worm-hke, bent 

Dimensions — ^Body-length 50-157 y. 

Pond -water Social 

Remarks — Pound at Lahore m pond water on leaves of 
Lemna Social, a body-length of 63 /z. to 73 bemg common 
Noland and Pmley give 68 y as the mode of the body-length 
and 50-157 y as limits 

The body was campanulate and shghtly narrowed behmd 
the anterior end, which was not much widened out , the length 
of the body was one and a quarter -to one and a half tones the 



Fig 189 . — VoritceUa campanula Ehrbg B, cylostome, Ma, macro - 
nucleus ; Ph, gullet , V C, contractile vacuole (After Roux ) 

maximum "width The peristome was thickened and was 
shghtly eversible , -the cihary disc projected shghtly m a 
condition of expansion and bore fine long, close-set ciha The 
cuticular surface was smooth and the parenchyma densely 
granular The stalk -was four to five tunes the length of the 
body, and the thread m the stalk was unmterrupted 
Noland andPinley mention that the pellicular stnse aie famt, 
requirmg close focussmg, and that small transparent spherules 
(about 1 y), mterpreted by Faure-Premiet (1910) as mito- 
chondria, are -visible sometimes m the hvmg animal ui the 
thm peristomial border The thecoplasmic granules m the 
stalk are numerous 

Habitat — ^Pond water Pitnjab, Lahore 
cn, 


2 » 
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279 Vorticella citnna O F Muller (Fig 190 ) 

Voritcella citnna, O F Muller, 1773, p 123, 1786, p 306, pi xliv, 
figs 1—7 , Ehrenberg, 1830, pp 41, 81, pi v, fig B , 1831, 
p 91, 1838, pp 271-2, pi xxv, fig lu , Claparfede & Lachmann, 
1858-61, p 96 , Kent, 1880—2, pp 678—9, pi xxxv, fig 29 
pi xlix, fig 13, Roux, 1901, p 117, pi vu, fig 11 
'^Vort^cell<f citnna, Bhatia, 1920, p 264 
Vorticella citnna, BuUington, 1925, p 269, Lepsi, 1926a, p 91, 
fig 613 , Sandon, 1927, p 201 , Schoemchen, 1927, p 250, 
fig 772 , Noland & Finley, 1931, p 93 , Kahl, 1933, p 128 , 
1930-5, p 717, fig 135, 23 a, b, c 

Body broadly campanulate, plastic and changeable in form, 
smooth Peristomial border broad, crateriform, often con- 
siderably exceeding m diameter the entire length of the body, 
not padded Sides of the body almost straight , posterior 



Fig 190 — Vorticella citrina O F Mull B, cytostome , Ma, macro- 
nucleus , MO, adoral zone , Ph, gullet , V G, contractile 
vacuole (After Roux ) 

end drawn out and pomted , depressed and with a puckered 
anterior border when contracted Parenchyma transparent, 
usually pale yellow Pedicle slender, four or five times 
the length of the body 

Dimensions — ^Body -length up to 120 p. 

Fresh water, on various aquatic plants Social 
Remarks — ^Found very abundantly at Lahore m infusions of 
dry leaves and m pond water on various aquatic plants The 
body was broadly campanulate, not narrowed behmd the 
anterior end The sides of the body were straight and the 
posterior end was drawn out mto a cone-hke process The 
length of the body, meludmg the basal cone-hke projection, 
was 26 m a contracted and 50 /z m an expanded specimen 
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The stalk was about three to five tunes the length of the body 
Spherical cysts of the zooids, measurmg 24^ across, were 
later found in abundance in the same culture 
Noland and Finley (1931) remark as follows — “ F citrina 
O F Muller, 1773, was distingmshed largely on the basis of 
its greenish-yellow colour Faur^-Fremiet (1904) regards 
It as a physiological variant of V convallaria If it is distmct 
its identity must be based on other grounds than color alone ” 
I have, however, followed Roux, Lepsi, and Schoemchen m 
retammg it as a distmct species F citrina differs from 
F convallaria in the body bemg smooth and broadly companu- 
late m the former and transversely stnate and comcal- 
campanulate m the latter , the sides of the body are straight 
m the former and curve mwards behmd the anterior end m 
the latter , the penstomial border is not thickened in the 
former, and is padded m the latter These characters are 
sufficient to show the distmctness of the two species 

Habitat — ^Fresh water, on various aquatic plants PtmjAB, 
Lahore 

280 Vortieella convallaria Lmnseus (Fig 191 ) 

Vortxcetla convallaria, LumEenB, 1767, p 1319 , Ehrenberg, 1830, 
pp 66, 79, pi V A , 1831, p 92 , 1838, p 274, pi xxvi, fig lu , 
Dujardin, 1841, p 657 , ClaparMe & Lachmann, 1858-61, p 95 
fForttccHa convallana (1), Carter, 1856b, p 247, pi vu, fig 77 
Vorltcella convallana, Kent, 1880-2, pp 686-7, pi :dix, fig 34 , 
Roux, 1901,p 119, pi vu, fig 19, Lepsi, 1926 o, p 90, fig 531, 
Schoemchen, 1927, p. 249, pi xm, fig 26 c, & fig 764, 
Noland & Fmley, 1931, pp 94, 104r-5, figs 10-17, Kahl, 
1930-5, p 722, ^8 136, 34, 138, 44 

Body comcal-campanulate, scarcely twice as long as broad, 
anteriorly as wide as m the middle Fenstomial border 
dilated, shghtly revolute Cuticular surface transversely 
annulate Parenchyma clear, transparent, sometnnes yellow. 
Contractile vacuole smgle Pedicle rather thick, from three 
to SIX times the length of the body Macronucleus long, worm- 
hke 

Dimensiom — ^Body-length 110-120 /x, maximum width 
61-67 fi 

In stagnant water and infusions Social 
Remarks — ^This species resembles F campanula m size and 
general appearance, but is easily distmgmshable from that 
species by a number of differences (1) the animfl.la multiply 
m bad-smelhng infusions, which F campanula does not , 

(2) contracted individuals are not puckered antenorly , 

(3) animals are oftener tmted yellow , (4) bell openmg is some- 
what narrower , and (5) the reserve granules, so abimdant m 
V campanula, axe here usually absent The thecoplasmic 

2d 2 
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granules along the spasmoneme have a distribution similar to 
that of V campanula, but occasional larger granules occurring 
at fairly regular mtervals among the smaller ones have been 
Jioticed by Noland and Fmlev The ^ecies is often found m 


Fig 1-92 



Fig 191 — VorttceUa convaUana Lmn B, penstomml groove, 

cytopharynx , May macronucelus , Ph, vestibule , V Gy 
contractile vacuole (After Boux ) 

Fig 192 — VtTtic^a mtcrostoma Ehrbg Lettering as in previous figure 
(After Roux ) 

the upper layers of vegetable infusions along mth V micro- 
from which it can be readily distinguished by its thicker 
5talk and by the body not being narrowed anteriorly 
Habitat -—Fresh water Bombay 


281 VorticeUa globosa Ghosh (Fig 196) 

'\VoTi^cdla glohosay Ghosh, 1922 d, p 8, pi i, fig lu 
VoTticeUa globoaay Kahl, 1930-5, p 723, fig 137, 30 

Body spherical, with posterior end tapering abruptly to 
r point, spheroidal when contracted Penstomial margm 
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half the greatest diameter of the body and raised vertically 
hke a collar Ciliary disc short, discoidal, with a shghtly" 
convex upper surface, and about half the peristome m diameter, 
faemg attached to one side of the capacious vestibule, which 
extends towards the aboral pole beyond the middle of the 
body Surface smooth Endoplasm granular Contractile 
vacuole placed at the side of the vestibule on the side opposite 
to the cihary disc Macronucleus horseshoe -shaped and placed 
m the middle of the body Pedicle four to five times the length 
of the body 

Dimensions — Length of body 25 ft 

Remarhs — ^The length is given as 0 26 ram m the original 
paper, which is probably an error for 0 026 mm 

Habitat — Pond v ater Bengal, Calcutta 


282 Vorticella microstoma Ehrenberg (Fig 192 ) 

Vorticella microstoma^ Ehrenberg, 1830, p 66 , 1831, p 92 ; 

1838, p 272, pi XXV, fig m , Dujardm, 1841, p 560, Claparede 
& Lachmann, 1858—61, p 97 

jVori'icellamicrostoma^QBTteTyl^^^bjYp 126 247, pi vii,6gs 76 78 

Vorticella imcrostorna^ Fromentel, 1874, p 236, pi vii, figs 18, 19 , 
Kent, 1880—2, pp 683-^, pi xxxv, figs 9-24, pi xlix, fig 27 , 
Boux, 1901, p 119, pi vu, fig 18 Brand, 1923, pp 61, 69, 73 , 
Lopsi, 1926 a, p 90, fig 524, Schoenichen, 1927, pp 248—9, 
pi xm, fig 26 a, fig 763 

'\Voritcella microstoma^ Sandon, 1927, pp 200-1, pi vi, fig 11 , 
Madlia\a Bao, 1928, p 114, pi iv, fig 1 , Chaudhun, 1929,. 
p 60, pi in, fig 11 

Vorhcella microstoma^ Noland & Finley, 1931, pp 98, 108, figs 33- 
44, Kahl, 1930-5, p 729 figs 136, 11 138, 40, 40 a 

Body somewhat vase-shaped, broadest m middle and 
narrowmg m the region of the penstome, which is not everted 
and 18 about half the maximum width of the body Cuticle 
with fine transverse striations, specially prominent when body 
is contracted Colour w'hitish or greyish Contractile vacuole 
smgle Macronucleus long, slender, or somewhat shortened 
and horseshoe-shaped Pedicle very slender, two or three 
to five or SIX times the length of the body 

Dimensions — Body-length 60-100 ft, maximum width 32— 
Sift 

Common m soils and sour infusions 

Remarks — ^Thecoplasmic granules are not visible along the 
spasmoneme m the hvmg animals “ The species shows a 
great tolerance to bacterial action m infusions In infusions 
it Will sometimes disappear for a fev/ days when bacterial 
action IS at its height, to return agam after the decomposition 
has subsided somewhat ” (Mobnd L Fmley) Brand (1923) 
has stuaied its onoyet'iriji 
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Habitat — IVesh water Bomljay , soils from Kashjvihi, 
Srinagar , N W F Province, Pe^awar , Punjab, Ghora 
Gah , Central India, Indore , Mysore , Madras, Coimba 
tote 

283 Vorticella patellina Ehrenberg (Fig 193 ) 

Vortxcella pafelhna (?), O F MuUer, 1776, p 281 , 1786, p 312 
Carchesium faaciculatumj Ehrenberg, 1830, p 41 , 1831, p 93 
1836, p 165 

Voritcella patelhna, JjBxnarckflSdGjp 58, Ehrenberg, 1838, p 273, 

pi XXVI, fig u 

f Vorticella patelhna. Grant, 1842 
Vorticdla patelltna, Pritohaxd, 1861, p 587, pi xxi's., fig 1 , 
Fromentel, 1874, p 230, pi v, figs 8-9 
Vorticella cratera, Kent, 1880-2, p 679, pi xxxv, fig 26, & pi xlix, 
fig 16 

FortzceZZa pateZZina, Lepsi, 1926 c, p 91, fig 515, Schoemchen, 1927, 
p 249, pi xm fig 26 d , Kahl, 1933, p 128, fig 22, 5, 3 a , 
1930-5, p 733, fig 136, 32, 33 

Body conical- campanulate m extension, widest at the 
anterior border, and tapermg thence m a straight Ime to its 



Fjg 193 — Vorticella patellina Ehrbg 6, contracted individual 
(After Ehrenberg ) 

pomt of junction with the pedicle , when contracted p 3 a'iform, 
with a puckered anterior margm , the diameter of the expanded 
frontal border equallmg or but shghtly less than the total 
length of the body. Penstome border thin , cihary disc but 
shghtly elevated Cuticular surface smooth , parenchyma 
transparent Pedicle slender, three or four times the length 
of the body, contracting spirally Social 
Dimensions — -Body-length up to 90 ft 
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Bemarts — Vorticella patelhna, as onginally named and 
figured by O F Muller, was a marine form Ehrenberg and 
subsequent ■wTiters described a freshwater form as the same 
species Kent considered the freshwater species to be dis* 
tinct, and named it Vorticella craiera Noland and Finley 
also consider the marine species described by O F Muller as 
quite different from V patelhna of Ehrenberg and Fromentel 
They, however, think that F cratera Ki.nt is not identical 
with F patdhna Ehrbg 

Habitat — Pond water Bengal, Calcutta 

284 Vorticella suhmicrostoma Ghosh (Fig 194 ) 

■\Vorticella sitbnncrostoma, Ghosh, 1922 d, p 8, pi i, fig x 
Vorticella submicrostoma, Kahl, 1930-5, p 727, fig 137, 29 

Body subpyriform, less than twice as long as broad, spherical 
when contracted , posterior end tapermg and conical , body 
constricted behmd the peristome Surface striate trans- 
versely Peristomial margm widely everted and slightly less 
than the greatest body diameter m the middle Ciliary disc 
moderately and obliquely elevated Vestibule small Ciha 
long and stout Contractile vacuole large and placed at the 
base of the ciliary disc Macronucleus horseshoe-shaped, 
placed m the middle of the body Pedicle stout and less than 
twice the body-length, sometimes holding the bell shghtly 
mclined 

Dimensions — ^Body-length 76 p 

Remarks — ^The species, as above described, is not sufficiently 
distmct from F microstoma Ehrbg The length is given as 
0 76 mm m the ongmal paper, which is probably an error for 
0 076 mm Kahl regards it as only a larger variety of F octava 
Stokes 

Habitat — Pond water Bengal, Calcutta 

285 Vorticella subcylindnca Ghosh (Fig 195 ) 

'llV orticella subcylindnca, Ghosh, 1922 d, p 8, pi x, fig ii 
Vorticella subcylindnca, Kahl, 1930-6, p 716, fig 137, 5 

Body elongated, cylmdrical, about thnce as long as broad 
and suddenly tapermg to a pomt at the aboral end Peri- 
stomial margm shghtly everted and raised Oihary disc 
shghtly elevated Vestibule wide and extendmg to the imddle 
of the body Contractile vacuole near the lower end of the 
vestibule Macronucleus band-like and placed m the middle of 
the body Surface smooth Pedicle narrow and about as 
long as the body 

Dimensions — ^Body-length, as given by Ghosh, 150 p 
(probably an error for 15 p) 

Habitat — ^Pond water ' Bengal, Calcutta 


/ 
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Fig 194 



Fig 194 — Vorhcella submicrostoynct Ghodi (Aftor Ghosh ) 
Fig 195 — VoTtxcdla siibcyhndnca Ghosh (After Ghosh ) 
Fig 196 — For/jcc7/o globosa Ghosh (After Ghoah ) 

Fig 197 — Vortxcclla stihj)rocuhcus Ghosh (After Ghoah ) 
Fig 198 — Vorhcdla eubstnxuita Ghosh (After Ghosh ) 


286 Vortlcella subprocubens Ghosh (Fig 197 ) 

’\Vorticella subprocubens ^ Ghosh, 1922 d, p 9, pi i, ^8? 

Vortxcdla suJ^rocumbenSf Kahl, 1930-5, p 727, fig 137, 23 

Body curved, obhquely conical-campanulate, widest an- 
teriorly, one and a half times as long as wide Penstomial 
margin placed obhquely and shghtly everted Ciliary disc 
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sbghtly elevated Vestibule small Surface stnate trans- 
versely Pedicle four to five times the body-length. 

Dimensions — ^Body-length, as given by Ghosh, 160 /i. 
(probably an error for 15 ft) 

Remarks — ^Kahl regards it as a doubtful species 
Habitat — ^Pond water Bengal, Calcutta 

287. Vorticella subsinuata Ghosh (Fig 198 ) 

\Vort‘icella aitbsinuata, Ghosh, 1922 d, p 9, pi i, fig v 
Vorhcella subsinuata, Kahl, 1930-5, p 720, fig 137, 7 

Body somewhat vase-shaped, widest anteriorly, one and a 
half times as long as broad somewhat rounded m the middle, 
with constrictions above and below which separate the middle 
region from the peristomial margm, and a smaller rounded 
aboral end respectively Surface smooth Penstomial margm 
shghtly everted Cdiary disc obhquely elevated Vestibule 
short and wide Pedicle about twice the body m length 
Dimensions — ^Body-length, as given by Ghosh, 150 ft 
(probably an error for 15 ft) 

Habitat — ^Pond water Bengal, Calcutta 

288 VorticeUasp 

^Vorticella ep , SimmonB, 1891, p 4. 

Habitat — ^Pond water Bengal, Calcutta. 

289 Vorticella sp 

’\Vori%ceUa sp , Garter, 1856 b, pp 235-7, pi vii, fig 75 

Habitat — ^Fresh water Bombay 

290 VortlceUasp, 

XVoriiceUa sp , Cfaaudhun, 1929, p 60 

Habitat — Soils from Punjab, Ghora Gah , Central India,. 
Indore 


Genus CARCHESIUM Bhrenberg, 1830 

Carchestum, Ehrenberg, 1830, p 41 , 1831, p 93 , 1838, p 278, 
Clapar^do & Lachmann, 1868-61, p 97, Engelmanu, 1862, 
p 389 , Stem, 1867, p 168 , Fromentel, 1874, p 142 , Kent, 
1^80-2, p 690 , Butschli, 1887-9' p 1764 , Boux, 1901, p 120 
Lepsi, 1926 a, p 87 , Sohoenichen, 1927, p 251 , Bemhenow, 
1929, p 1210 , Kudo, 1931, pp 394r-5 , Calkms, 1933, p 522 , 
Kahl, 1933, p 131 , 1930-5, p 736 

Animalcules ovate or pyriform, small to medium-sized» 
xn shape and size resembhng those of Vorticella, but muted m 
social dusters anti forming tree-hke colomes through repeated 
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longitudinal fission, accompanied by a regular or irregular 
branchmg of their flexible primary pedicle , the contractile 
thread withm the compound pedicle not contmuous through- 
out, but mterrupted at each bifurcation, so as to permit of the 
independent extension and contraction of the mdividual 
zooids Colomes are sometimes more than a millimetre 
in height Mostly inhabitmg clear stagnant water, fixed to 
•debris, leaves, and aquatic plants or animals 

Key to Indian Species 

1 (2) Stalk distinctly articulated , body [p 410 

smooth G epistyliSj Cl & L , 

2 (1) Stalk not articulated , body smooth G polypinum (Lmn ), 

[p 412 

591 Carchesmm epistylis Claparfede & Lachmann (Pig 199 ) 

Oarchesium eptstylts, CJapar^de & Xiachmann, 1858-61, pp 99-100, 
pi 1, fig 1 

Carchesium epistylidis, Kent, 1880-2, p 692-3, pi xxxvi, figs 12— 
14 

Carchesium epistylis, Roux, 1901, p 121, pi vu, fig 22 
"^Carchesium epistyhdis, Bhatia, 1920, p 264 

Carchesium epistyhdis, Lepsi, 1926 a, p 91 

Carchesium epistylis, Schoemchen, 1927, p 253, fig 776 , Kalil, 
1930-5, p 738, fig 139, 17, 18 

Body campanulate or elongate- conical, very small or small, 
abruptly narrowed near the pomt of ]imction with the pedicle 
Peristomial border well dilated but not eversible, body not 
phcate when contracted Cuticular surface smooth or feebly 
striated transversely Zoodendrium branchmg subdicho- 
tomously, more or less distmctly articulate, such articulations 
usually occurrmg immediately beneath each bifurcation 
Cihary disc moderately elevated Contractile vacuole smgle, 
close to the vestibule Macronucleus band-hke, curved, short, 
transversely disposed, with a small rounded micronucleus 
placed close to it 

Dimensions — ^Length, of the zooids up to 60 

BemarTcs — ^Numerous colomes were foimd on the giUs, legs 
and tail-bristles of ephemerid larvse m pond water at Lahore, 
each colony consistmg of a few (two to four) mdividuals only 
The mdividual zooids were separately contractile, the thread m 
the stalk bemg mterrupted at each bifurcation The mam 
pedicle was 168 ft m length, stalks supportmg mdividual 
zooids were three to four times the length of the body, smooth, 
and durmg contraction the portion near the body of the zooids 
was thrown mto a spiral Some stalks tennmated m two 
zooids, the stalk just bifurcatmg near the tip, one portion 
contaimng the thread and the other not. 
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Individual zooids were very small, measurujg 32 fj, by 26 fi, 
with the antenor end shghtly less wide than the, middle of the 
body. The vestibule extended to about the middle of the 
body and the penstomial margm was thickened and shghtly 
eversible The contractile vacuole was situated about the 
middle of the body, and the macronucleus was only shghtly 


Fig 199 



Fig 199 — Carcheezum epiMylw Cl & L B, penstomiai groove , 
Ma, macronucleus , Mi, nucronucleus , M O, adoral 
zone, Ph, vestibule, VC, contractile vacuole (After 
Boux ) 

Fig 200 — Garchcsium polypinum (Lmn ) Lettemig as m previous 
figure (After Boux ) 


curved and somewhat kidney-shaped The contracted zooids 
were pyriform m shape and the cuticle was smooth 
The form encountered differed, however, from the type m 
lackmg the articulate character of the stalk 

Habitat —'Pond, water, attached to ephemend larv® 
PtnsrjAB, Lahore 
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292 Carcheslum polypinum (Lumceus) Ehrenberg {Fig 200 ) 

Voritcdla polypina, ’Linnoi'as, 1767, p 1317 

Garchcsmm polypinum, Ehronborg, 1830, p 41 , 1831, p 94 , 
1838, p 278, pi XXVI, fig v 

ForfjceZ/o ramoaj-ssiTJia, Dujardm, 1841, p 651, pi xiv, fig 11 
Garchesium polypinum, ClaparSde & Lachmann, 1858-01, p 08 , 
Fromentel, 1874, p 238, pi vi, fig 1, pi iv, figs 17-20, Kent, 
1880-2, pp 690-1, pi XXXV, figs 30, 31, 61 , pi xxxvi, figs 1-8, 
Butschli, 1887-9, pi Ixxiv, fig l,a~b, Roux, 1901, p 122, pi vn, 
fig 24 

f Garchcsmm polypinum, Annandale, 1907, pp 37—38 
Garchesium polypinum, Enriques, 1908, pp 270-2 
Garchesium corymbosum,'Pe'nDsd, \Q22, pp 260-2, figs 240,247 
Garchesium polypinum, Bullington, 1926, p 270, Lepsi, 1026 a, 
p 91, fig 640 , Wonyon, 1926, fig 528 , Schoemchon, 1927, 
p 253, pi xni, fig 27 

^[Carchesium polypinum, Madhava Bao, 1928, p 114 
Garchesium polypinum Reichenow, 1929, p 1210, fig 1191, Kudo, 
1931, p 395, Rg 169, k . Calkins, 1933, p 38, fig 102, Kalil, 
1930-5, pp 738-9, fig 139, 19, 20 

Body campanulate, or more or less conical, broadly expanded 
in front Penstomial border everted and recurved Cuti- 
cular surface smooth Contractile vacuole smgle, close to the 
vestibule Macronucleus curved, formmg an arc m the longi- 
tudinal plane Compound pedicle branchmg, non-articulate 
and smooth Colonies composed sometimes of an immense 
number of individuals, frequently attammg a height of 2 
to 3 milhmetres 

Dimenaiom — ^Length of individuals 60-65 fi, width an- 
teriorly 42-44 fx 

Habitat — Brackish and freshwater ponds Bengal, Port 
Cannmg Soil Mysoee 


293 Garchesium sp , Simmons 

Garchesium sp , Simmons, 1891, p 4 

Habitat — Pond water Bengal, Calcutta 
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3. Family EPISTYLlDiB Kahl 1933. 


Stalked fonns, witii the stalk not provided with myoneme 
thread, and consequently ngid 


Genus EPISTYLIS Efarenberg, 1830 

EpiJstyhs, Ehrenberg, 1830, p 41 , 1838, p 279 , Dujardin, 1841, 
p 539 , Stem, 1867, pp 135, 168 , ClaparMs & Lachmann, 
pp 1858-61, p 107 , En^lmann, 1862, p 390 , Fromentel, 1874, 
p 143, Kent, 1880-2, p 700, BOtschli, 18S7-9, p 1766, JBoux, 
1901, p 123, Lepa, 1936 o, p 87, Wenyon, 1926, p 1223, 
Schoemchen, 1927, p 254, Reichenow, 1829, p 1211, Kudo, 
1931, p 395, Calkins, 1933, p 522, Kahl, 1933,p 125, 1930-5, 

p 680 

jinmialeules campanulate, ovate or pynfonn, very small 
to medium-sized, corresponding structurally with those of 
Yorticdla, attached m numbers to a ngid, uncontractile, 
more or less branching, tree-like pedicle , the zooids usually 
of Hunilar size and shape Cihary disc httle elevated Pen- 
stomiai border thickened, rarely eversible Antenor part 
expanded, though shghtly Vestibule normally developed 
Contractile vacuole smgle Macronuclens variable in form 
Colomes sometimes of numerous mdividuals and reachmg 
several millimetres m height Inhabitmg salt and fresh water, 
attached to aquatic plants or animals 


(7) 

(5) 


Key to Indian Species 

Stalk not -wrinkled transversely 
Stalk articulated at distant mtarvals 
Stalk longitudinally stnated 
Body elongate-conical, cuticnl^ 
face smooth, length of zooios i 


tp 4U 

arCtcuIaia From » 


lody elongate conical, cuticinax snr- 
face smooth, exhibiting 
folds posteriorly when contrac^, 
length of zooids 208 /i Colonies of 

many mdividuais 
? (2) Stalk not articulated 
3 (10) Stalk with fine longitudinal 

length of zooids 90-1^ 

► (8) Stalk not - - 


£ gvika Ehxbg , p 416 
S 
0 


r. , fP 

F Ehrbg , 
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11. Body conical caxnpannlate, three 
times as long as broad, anterior 
end wider, cnticnlar surface smooth 

or finely stnate transversely , [p 414 

length of zooids 89 jn E? anastatica (Linn ), 


294 Epistylis anastatica (Linnseus) Ehrenberg (Fig 204 ) 

Vorticella anastatica, LiimEeus 1767,p 1317 , MQUer, 1773, p 139 , 
1786, pi xliv, fig 10 , pi xlvi, fig 6 , pi x-vxvui, fig 18 
Ehrenberg, 1830, p 41 , 1831, p 96 , 1838, p 281, pi xxvu, 
fig u , Fromentel, 1874, p 242, pi ix, figs 5, 6, 6 a , Kent, 
1880-2, p 701, pi xxxvni, figs 19-22 
fEpistt/lzs anastatica, Daday, 1898, p 9 

Epistylis anastatica, Lepsi, 1926 a, p 93 , Kahl, 1930-5, p 689 
fig 131, 14-16 

Bodies conical-campanulate, nearly three tunes as long as 
broad, attenuate posteriorly, frontal margin dilated, •with 
a snout-hke projection 'vrhen contracted Cuticular surface 
smooth or ^ely stnate transversely Cihary disc raised 
Pedicle paoderately thick, entirely smooth, neither stnate 
nor articulate, branchmg profusely and dichotomously , 
secondary branches attenuate, equal 'to or exceedmg the length 
of the zooids 

Dimensions — ^Length of zooids 89 /i, height of entire 
colony 1 6 mm 

Habitat — ^Fresh 'water, on Copepods Ce'vlon 


295 Epistylis articulata Fromentel (Fig 202 ) 

Epistylis articulata, Fromentel, 1874, p 242, pi ix, fig 3 , Kent, 
1880-2, pp 707-8, pi xxxix, fig 3 
•^Epistylis articulata, Bhatin, 1920, p 266 
Epistylis articulata, Lepsi, 1926 o, p 92 , Kahl, 1930-6, p 685, 
fig 131, 22 

Bodies elonga'te-comcal, tapermg poatenorly, somewhat 
gibbous, nearly three times as long as broad Cuticular 
surface smooth , peristome border shghtly dilated , cUiary 
disc moderately elevated , vestibular seta conspicuously 
developed. Pe^cle dichotomous, short, stout, and sparmgly 
branched, stnate longitudmaUy, articulate at one or two 
mtervals between each bifurcation 

Dimensions — ^Length of zooids 77—126 p 
Remarks — ^Found gro'wing abundantly on all sides of a 
small spirally coiled gastropod shell (probably Pktnorbts), on 
which it formed a white fluffy mass, at Lahore The colonies 
were erect and the height of a colony was 695 /x The pedicle 
was dichotomous, sparmgly branched, stnate longitudinally, 
articulate at one or two mtervals between each bifurcation. 
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m which respect this species differs from E phccUihs The 
body was three to four times as long as broad, individual 
zooids in a fiilly extended condition measurmg from 105 to 
126 fjL m length and 26 to 31 /x m width The body form 
was as in JS? plicatih^, but there were two zooids at the termina- 
tion of each stalk 

Kent, m a note to the description of this species, remarks — 
'' In shape the animalcules of this species appear to closely 
resemble those of E phcaitlts, and it is a question whether 


Fig. 201. 



Fig 201 — Eptstylts phcatilts Ehrbg F, penstomial groo\e , Ma, 
mscronuoleijs , MO, adoral zone, F, vestibule, V A, 
food-vacuol© , V G, contractile vacuole. (After Roux ) 

Fig 202 — Epistylxs urttculaia From (After Kent ) 

the chief point of difference cited by Dr Kromentel, that of the 
articulation at distant mtervals of the pedicle, is sufficient to 
distinguish them, more especially as, in the last-named form,. 
Stem has remarked that old specimens are similarly jomted, 
Ko mention is made as to the form assumed by the zooids 
when in a state of contraction, which would have been useful 
m the settlement of this supposed identity, nor as to whether 
the species forms large or small colomes 

I am able to throw some light on this disputed pomt,. 
havmg observed the zooids m the contracted condition T1 
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form Assumed, by tne contracted zooids is globular, the pos- 
terior part showmg transverse furrows m E phcaitlts 
The size of the colony, which is considerably smaller than that 
of E phcaUhs, and the presence of two zooids perched at the 
termmation of each stalk, along with the articulate character 
of the stalk, which is a constant feature m one and a rare 
feature m the other, serves to distmguish the two species 
Habitat — ^Fresh water, growmg on gastropod shells PtrN- 
JAB, Lahore 


296 Epistylis galea Ehrenberg {Fig 203 ) 

Epistylis galea, Ehrenberg, 1831, p 97 , 1838, pp 280-1, pi xxvu, 
fig 1 

fEptstylis galea {?), Carter, 1856 b, p 247, pi vn, fig 74 
Epistyhs galea, Eromentel, 1874, p 243, pi xi, fig 2 , Kent, 
1880-2, p 701, pi xxxix, fig 6 , Lepsi, 1926 a, p 92 , Kahl, 
1930-6, p 691, figs 131, 27 , 133, 19 

Bodies elongate-conical, about three tunes as long as broad, 
attenuate posteriorly, the frontal margm dilated Cuticular 



Eig 203 — Epistyh-s galea Ehrbg (After Kent ) 

Fig 204 — Epistylis anastatica (Linn ) (After Kent ) 


•surface smooth, e xhi biting transverse folds posteriorly wher 
contracted Vestibular entrance promment, projectmg late 
rally m a spout-hke manner Zoodendnum relatively short 
thick, profusely and dichotomously branched , secondarj 
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branches not exceeding the zooids in length, articulate at 
each bifurcation 

Dimensions — ^Length of bodies 208 /a, height of entire 
colony 1 mm 

Habitat — ^Fresh water on aquatic plants . Bombay 


297 Epistylts phcatilis Bhrenberg (Fig 201 ) 

Eptstylis phcatihs, Ehrenberg, 1831, p 96 , 1838, pp 281-2, 

pi xxvm, fig 1 , Dujardm, 1841, p 542, pi xvi, fig 4 , 
CIapar5de & Lacbmarm, 1858-61, p 110 , Fromentol, 1874, 
pp 241-2, pi viu, figs ^16, pi XI, figs 1, 6, Kent, 1880-2, 
pp 701—2, pi xxxvm, figs 6-^, pi xxxix, figs 12-16 , Roux, 
1901, p 123, pi vm, fig 3, Sobroeder, 1906, pp 173-85, pi vi 
-fEpislylts phcaiilw, Bhatia, 1920, p 264 

Episiyhsphcattlw,ljeps\,192&a,p 92, Schoeniohen, 1927, p 267, 
fig 780, pi xni, fig 31 , Kahl, 1930-5, p 690, fig 131, 17, 18 

Bodies elongate-comcal, attenuate postenorly, three or 
four tunes as long as broad Cuticular surface soft and 
flexible, when contracted phcate or exhibitmg several annular 
folds posteriorly. Penstomial margin dilated , the cihary disc 
much elevated Pedicle slender, toely stnate longitudinally, 
profusely and dichotomously branched, zooids of the colony 
all reachmg the same level Colony of large numbers, 
attaimng up to 3 mm in height 
Dimemions — Length of zooids 90-160 p, 

Bemarks — Colomes were found forming whitish tufts on 
shells of a snail (probably Dimnsea) m pond water, Lahore. 
The colonies were long, dichotomously branchmg, and the 
mdividual zooids were mdependently contractile, there bemg 
no thread runmng m the stalks The secondary branches 
of the stalk showed longitudmal stnations at the attachment 
of the zooid, but were otherwise granular and somewhat 
feathery m appearance The length of the expanded zooids 
was 84-126 p The penstomial margin was dilatable, and the 
cihary disc capable of considerable projection m the fully 
extended condition of the animal When the zooid was con- 
tracted there was an anterior projection, and the posterior 
half of the body showed the distmct transverse pleatmg 
which 18 characteristic of the species 
Habitat — Fresh water, attached to the shells of molluscs 
{Inmnsea sp ) and vanous water-plants Punjab, Lahore 


298 Epistylis sp 

Bpistylis sp , Simmons, 1891, p 4 

Habitat — ^Pond water • Bengab, Calcutta, 
cn. 2 e 
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2. Tribe LORICATA Kahl, 1933. 

Peeitbicha possessing a test or lonca 


Family VAGINICOLID^ Kent, 1881. 

Forms ‘With tests or houses, which may or may not be 
stalked 


Key to iTvAtan Genera 


1 (7) Test with or without stalk, not attached 

by its broad side to the substratum 

2 (5) Test without an operculum, remammg 

open durmg contraction 

3 (4) Test with stalk 

4 (3) Test without stalk, attacned directly 

to a submerged object by its posterior 
end 

6 (2) Test closed during contraction by an 
operculum or stopper 

6 Test closed by a pseudochitmous cover 

7 (1) Test attached by its broad side to a sub 

merged object, and the animal has a 
more or less distmct, somewhat as 
cendmg neck 


2 

3 [p 418 

CoTHXiKNiA Ehrbg , 

[p 419 

VAQiNicoiiA Ehrbg , 

6 [p 419 

PyxicoiiA Kent, 


[p 420 

PliATYCOLA Kent, 


Genus COTHURNIA Ehrenberg, 1831, emend Claparfede 
& Lachmarm, 1868 

Cothumia Ehrenberg, 1831, p 94, 1838, p 297 , Stem, 1849, 
pp 106-7 , 1867, p 168 , Clapar^de vfc Lachmann, 1868-61, 
p 121 , Fromentel, 1874, p 147 , Kent, 1880-2, p 719 , 
Butschli, 1887-9, p 1769 J Roux, 1901, p 132 , Lepsi, 1926, 
p 87 , Schoemchen, 1927, p 263 , Reichenow, 1929, p 1211 , 
Kudo, 1931, p 397 , Calkins, 1933, p 622 , Kahl, 1933, p 136 
1930-5, p 769 

Animalcule surroimded by a wide pseudocbitmous lonca, 
wbicb is usually attached to a submerged object by a very 
short and very thm stalk Animalcule can withdraw itself 
into the lonca Eorm of the lonca variable, but remammg 
open durmg contraction Structure of the body as m other 
Vorticelbd^ Body elongated, narrow behmd, especially 
m a state of complete extension Very contractile In- 
babitmg salt or fresh v ater, attached to aquatic plants 
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299 Cothurma sp 

■\Gothurma sp , Simmons, 1891, p 4 
Habitat — ^Pond water Bengal, Calcutta 


Genus VAGINICOLA (Lamarck, 1816), emend 
ClaparMe & Lachmann, 1868 
Vagmtcola, Lamarck, 1816, ii, p 26 

FaqtntcoJa, part, Ehrenberg, 1838, p 295 , Dujardm, 1841, p 560 , 
Stem, 1849, pp 108-22 

Varjmtcola, Clapar^de & Lachmann, 1858-61, p 126 , Fromentel, 
1874, p 149 , Butsohh, 1887-9, p 1770 , Lepsi, 1926 a, p 87 , 
Schoemchen, 1927, p 265, Roichenow, 1929, p 1211, Kudo, 
1931, p 398, Calkins, 1933, p 522, Kahl, 1933, p 133, 
1930-5, p 759 

Body elongated, club-shaped and changeable m form, with 
the hmder end attached at the bottom of a wide, transparent 
lonca, which is without stalk and is attached directly to a sub- 
merged object by its posterior end Structure of the body 
like that of other Vorticellids 

300 Vaginicola sp 

■fVaginicoUt sp , Simmons, 1891, p 4 
Habitat — ^Pond water Bengal, Calcutta 

301 Vaginicola sp 

^Vaginicola sp , Mitchel, 1862, p 60 

Remarhs — The form is described as resembhng F crystallina 
closely, diffenng only by its somewhat larger size and absence 
of green granules The animal, when feedmg, generally had 
the anterior half of the body at right angles to the sheath 
The sheath was provided mth a valve, which makes it probable 
that the species was not correctly identified 

Habitat — ^Attached to a common water- weed m a small 
tank Bangalore 


Genus PYXICOLA Kent, 1881 

Pyzicola, Kent, 1880—2, p 725 
Cothumia, part, Butschli, 1887—9, p 1769 
Pyxicola, Kahl, 1933, p 139 , 1930-5, p 787 

Animalcules elongated, with the hmder end attached directly 
or by a short stalk to the bottom of a transparent lonca, 
which IS borne on a short stalk The anterior end of the body 

2e2 
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a stalk, often showing a distinct neck-like constnction 
anteriorly Anterior part of the body protruding at right 
angles to the axis of the lonca Structure of the body like 
that of other Vorticelhds 


303 Platycola sp 

■^Plalycola sp , Simmons, 1891, p 4 
Habitat — ^Pond water Bengai, Calcutta. 



422 


OrtilOPHOEA. 


IV. Order CHONOTRICHA WaUengren. 

A small group of forms m whicli the sessile mode of life has 
been carried to a high degree of specialization These ecto- 
parasites of Crustacea possess anteriorly a funnel-shaped 
peristome, m the bottom of which parallel cihary rows run 
m a clock-wise direction (unlike the Peritbicha) to the mouth 
Other body ciha absent Reproduction by buddmg The 
bud detaches itself as an irregularly shaped swimmmg orgamsm 
which shows no relationship with th? Peritricha, a group 
with which these forms were previously umted The swimmmg 
bud attaches itself to the host and develops mto the adult 


Idenhfication Table of Families 

1 Penstomial area with the adoral zone of 

membcanelles is spirally rolled Indivi- 
duals sessile, with or without a stalk Spirochonidse * Stem 

2 Peristomial area formed by two projecting 

lips Chllodochonidse* Poche 


Up to the present tune no animals belongmg to either of 
the famdies m the order have been discovered m India 
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Class II. SUOTORIA Butschli. 

(Syn TENTAotniiFEBA. or Acinetabia ) 

The members of this class are distmguished from the Cxuata 
by the ciha bemg present only m the young stages, which 
are free-swimming embryos budded off from the adult The 
adult organisms are sedentary, do not bear any ciha, but 
develop suctorial tentacles, by means of which they imbibe 
nourishment from the objects or organisms to which they 
adhere There is no cytostome One or mbre contractile 
vacuoles are usually present The nuclear apparatus resembles 
that of the EuciLiATA,as bothmacronuclei and micronuclei are 
present The macronucleus exhibits a great variety of form 
In the colomal form Deriirosoma it is branched m the same 
manner as the colony and extends contmuously throughout it 
The form of the body vanes greatly, bemg typically vase-hke, 
with or without a stalk or peduncle In sessile forms the 
body IS attached by a broad base to the substratum The 
orgamsms are attached to algae, the bodies of small Crustacea, 
aquatic larvae, or other objects A few are unattached, and 
are parasitic on free-hvmg or parasitic cihates The body is 
often protected by a secreted theca, contmtious with the stalk 
m pedunculate forms 

The tentacles are stiff processes, the ectoplasm fonmng a 
tube enclosmg a canal contammg flmd and the apex tenm- 
natmg m a sucker-hke knob These suckmg tentacles are 
always present m the adult organism In addition, m EphcloUi 
there are prehensile tentacles, which end m a pomt 

Reproduction may be by bmary fission, but usually is by 
buddmg Buddmg may be external, one or more buds being 
formed on the surface of the organism, or mtemal,m which case 
the buds are formed m a deep depression of the surface of the 
body, called a brood-pouch (fig 206) These buds develop ciha, 
and the cihated embryos move about withm the sac, and finally 
come out through a pore and swim away. After s wimmin g 
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about for some tune an embryo becomes attached to a 
smtable object, loses its cilia, develops tentacles, and grows 
into the adult pedunculate form. 

Details of conjugation are known m a few forms As m 
the CiiiiATA, when two orgamsms associate the macronuclpi 
degenerate and the micronuclei divide a number of tunes 
Exchange and muon of micronuclei takes place, and the organ- 
isms then separate Macronuclei and micronuclei are re- 
formed from the products of division of the combmation 
nucleus 
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Fig 206 — Endogenous budding m Suctona A, B, two stages in the 
formation of a bud (6 and c) of Tokophrya quadnpartita , 
C, Actneta tuberosa with endogenous buds (e and d) 
(From Calkins, after Butschh ) 

Collm (1912), m his monograph on the group, has divided 
the class mto eight faimlies, of which Hypcoimdae Butschh 
has been transferred to the Hymenostomata by Reichenow 
Of the remainmg seven famihes representatives of only two 
are known from India so far 


Identificatton Table of Families 

1 (2) Prehensile tentacles m addition to 

suctorial tentacles Ephelotidee * Sand 

2 (1) Without prehensile tentacles, suc- 

torial tentacles alone present 3 

3 (8) Body not bilaterally ssnnmetncal , 

irregular or branch^ 4 

4 (5) Without “ proboscis ” or special [Butschh 

“arms” DendrosomWsB * 
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5 (4) With retractile “ proboscis ” or special 

** arms ** 

6 (7) With retractile “ proboscis ** 

7 (6) With special, tentacle bearing “ arms ** 

8 (3) Body monaxial, more or less bilateral 

9 (10) Reproduction by external buddmg 
10 (9) Reproduction by internal buddmg 
11(12) Stalk short, thick Pellicle coriaceous 

and tough Without test or lorica 
Tentacles thick-set, knobbed 
12 (11) Pelhcle delicate Naked or enclosed 
m tests Tentacles thm, knobbed 


6 [Stem 

Ophryodendridse’^ 

DendrocometidcB* 

9 [Stem 

Podophryidae Butechh, 
11 [p 429 


Blscophryldse * Collm 
[p 426 

Aclnetidas Butschh, 


1. Family ACINETID^ Butschh, 1889. 

Forms generally showing a bilateral symmetry Only 
suctorial tentacles are present Individuals arb naked or m 
tests, and with or without a stalk Reproduction by division 
or by endogenous buddmg Many are ectoparasitic on the 
gills of fresh- or salt-water animals , some are endoparasites 
and are devoid of stalks and tentacles 


Key to Indian Oenera 


1 With tentacles, not parasitic inside 

Infusoria 

2 (3) Without test, body pyramidal, with 

stalk, tentacles m fascicles 

3 (2) With teat, test without free margm, 

membrane like, stalked 


2 

[Collm, p 425 
Tokophrya (Butsch ) 
[CoUm, p 428 
Acineta (Ehrbg ) 


Genus TOKOPHRYA (Butschh, 1889) Collm, 1911 

Acineta^ part, Ehrenberg, 1838, p 240 , Stem, 1854 

PodophyTOf part, Stem, 1854 , Claparfede & Lachmann, 1858-61, 
p 382, Kent, 1880-2, p 813 

Tokophrya^ Butschh, 1887-9, p 1928 , Sand, 1901, p 242 , Colhn, 
1911 5, pp 425-40, 1912, pp 330-6, Schoenichen, 1927, p 269 

Tocophryay Reichenow, 1929, p 1215 

Tokophryay Kudo, 1931, p 404 , Calkins, 1933, pp 228, 523 

Body pyriform or pyramidal Without lonca Suctorial 
tentacles arranged in bundles, one to four m number, all 
sprmgmg from the frontal surface Stalk dehcate and of 
uniform thickness along its vhole length CJihated embryos 
egg-shaped, and generally monaxially symmetrical, laterally 
with an adoral zone Birth-openmg on the lateral surface of 
the older mdividuals 



426 


CHJOPHOKA 


Key to iTtdmn Species 

1 Pedicle elongated, tentacles in bundles 2 

2 (3) Tentacles m four bundles , macro- )» P 427 

nucleus oval T quadripartxia {Cl 

3 (2) Tentacles m two bundles , macronu- 420 

cleus pyramidal T bengalenaxs Ghosh, 


304 Tokophrya bengalensis Ghosh (Fig. 207 ) 

^Tohophrya bengalensis f Ghosh, 1929 c, p 222, fig 1 

Body more or less pyramidal, length equalhng the diameter 
of the base, TVith a cup-hke depression at the narrow fixed end 
Two rounded bosses at the free end, each supportmg ten to 



Fig 207 — Tokophrya bengalensis Ghosh (After Ghosh ) 

twelve tentacles Tentacles subequal and half the body 
or more m length Contractile vacuole smgle, close to one 
of the two anterior bosses Macronucleus irregularly pyrami- 
dal, central Micronucleus not detected Pedicle cylmdneal, 
slightly widened at its junction mth the body, and about one 
and one-half tunes as long as the body 

Dimensions — ^Length of the body, as given m Ghoah^s 
paper, is 75 mm (probably an error for 75 /x) 

Remarks — ^The species resembles T cyclopwtn (Clap & 
Lachm ) and T infusionum (St ) m havmg two bundles of 
tentacles, but differs m possessmg a long stalk and a pyramidal 
macronucleus 

Habitat — Sewer water Bengal, Calcutta 
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305 Tokophrya quadripartita (Claparfede & Lachmaim) (Fig 
208) 

Podophrya qtxadnpari'daj Clapar5de & Lscbmann, 1859-61, p 382 > 

1861, pp 116-22 

Acinela phase of SiylonycJixa and Urostyla, Stem, 1859 d, pp 52, 
103 

"fPodophrya quxj^ripaTVda, Carter, 1865, p 287 
Podophrya qxiad'npaTtUay Kent, 1880-2, p 820, pi xlvi, fig 18 
Tol-c^^n/atfuodrrparti/aButschli, 1887-9, p 1928, pi Ixxvu, fig 9, 
Schewiakoff, 1893, p 151 , Sand, 1901, p 263, pi vi, fig^ 6^ 
Pihpjev, 1911, pp 117-42, 1 text-fig , pi viu, CoUm, 1911 6, 
pp 433-8, fig n, pi x,figa 15-19, 1912, p 331, pi v, fig 96, 
Schoemchen, 1927, p 270, fig 802 , pi xin, fig 47 
Tocophrya qnadnparttia, Keichenow, 1929, p 1215, fig 1195 
Tokophrya quadripartxtay Calkins, 1933, pp 22, 228, figs 3 e, 107 

Body m the form of a quadrangular pyramid, tapering 
posteriorly , anterior extremity divided into four blunt lobes,. 



Fig 208 — Tokophrya quadriparUta (Cl & L ) Only a portion of the 
pedicle IS shown (After Filipjev ) 

each of which bears a fascicle of tubular suoking-tentaclea 
Pedicle thm, cylmdncal, from one to one and a half times 
the length of the body Contractile vacuoles varymg m 
niunber from one to six Macronucleus oval, central 
Dimensions — ^Length of body 80-110 ft 
In fresh water, on Episiylis plicaiihs or attached to water- 
plants or Palitdfina and other freshwater molluscs 
Hahitat — Fresh water Bombay 
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Genus ACINETA (Ehrenberg), Colhn 

Acinetay Ehrenberg, 1833, p 284, 1838, p 240, Clapar^de & 
Lachmann, 1858-61, p 387 , Kent, 1880-2, p 828 , Butschli, 
1889, p 1929, Sand, 1901, p 268, Collm, 1912, pp 636-48, 
Schoenichen, 1927, p 271 , Reichenow, 1929, p 1216 , Kudo, 
1931, p 404, CalkmB, 3933, p 623, Kahl, 1934, p 207 

Animalcules solitary, comcal or cylmdro-comcal, secretmg 
a J)rotective lonca, wholly- or partly enclosing the organism 
Lonca supported on a rigid, more or less extensively developed 
pedicle Tentacles suctorial, capitate, variously distributed 
Macronucleus roimded or elongated Budding usually only 
endogenous Cihated embryo with cihary girdle or complete 
ciliary coat Inhabitmg salt and fresh water 


306 Acineta tuherosa Ehrenberg (Fig: 209 ) 

Acineta tuberosa Ehrenberg, 1833, p 285^ 1838, p 241, pi xx, 
fig X 

Acineta tvberosa. Carter, 1865, p 287 

Acineta iuhcTosa, Kent, 1880-2, p 829, pi xlvui, figs 25-8, 
pi xlvm A, fig 7 , Butschb, 1887—9, p 1929, pi Ixxviu, figs 1 a- 
f h y Schewiakoff, 1893, p 161, Sand, 1901, pp 307-11, 
pi vn, figs 4-6, 11-14, pi Ml, fig 9 , pi xm, figs 3-5, 7, 
pi XVI, fig 14 , Collm, 1912, pp 337-40, figs Ixxxii-lxxxiv , 
Reichenow, 1929, fig 1193 a, Kudo, 1931, p 404, fig 173^, 
Calkins, 1933, p 228, fig 117 c , Kahl, 1934, p 209, figs 6, 
1-9, 11-23 

Lonca compressed, subtnangular, widest at its distal 
margm, and thence tapenng gradually towards its pomt of 



Fig 209 — Acineta tuberosa var foetida Sand, Collm a, showmg endo- 
genous buds , 6, free swimmmg embryo (From Calkins, 
after Butschli ) 


jimction with the pedicle, the lateral walls contmuous over 
the frontal border, leavmg two ovate apertures at the anterior 
angles for the extrusion of the tentacles Pedicle slender, 
rectilmear, varying from equal up to as much as four or five 
times the length of the lonca Body of the animalcule mostly 
attenuate postenorly, rarely filling the cavity of the lonca 
except towards the anterior border, invanbly adherent to it 
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by its posterior extremity, m the region of the tentacles, and 
usually along four Imes extendmg from the posterior extremity 
towards the anterior border, such lines of adhesion commum- 
catmg to the body, as seen m vertical optical section, a distmct 
quadrilateral contour Tentacles forming two antero-lateral 
fascicles, protrudmg, when extended, through the corre- 
spondmg oval apertures in the lorica, withdrawn m a sheaf- 
hke manner mto the substance of the body by mvagination 
when retracted Macronueleus elongate-ovate or cord-like, 
often contorted and branched 

Dimensions — ^Length of lorica 50-100 /x 
Remarks — ^Three distmct varieties of this species are recog- 
nized In A tvberosa Ehrbg var fraiponti Sand, CoUm the 
pedicle varies from two to five times the height of the body , 
but m A tvberosa forma brevipes Colhn and A tvberosa var 
foetida Sand, Colhn the pedicle is less than the height of the 
body ' 

Habitat — ^Fresh water Bombay 


2. Family PODOPHRYIDiE Butschli, 1889 

Forms generally showmg a bilateral symmetry Only 
suctorial tentacles are present, over the entire body or grouped 
m fascicles Individuals are naked or enclosed m dehcate and 
elose-fittmg or coarse and loose-fittmg test Reproduction 
by division or by exogenous buddmg Free-hirmg or parasitic 


Key to Indian Genera 

1 Without test or cup 2 [Butsch , p 429, 

2 (3) Normally vith stalk, attached Podophbya (Ehrbg ) 

3 (2) Free swimming or parasitic Sphasiophuya Clap 

[Lach , p 433 


Grenus PODOPHRYA (Ehrenberg, 1833) emend Butschh, 

1889 

Podophrya Ehrenberg, 1833, p 306 , 1838, p 306 , Claparfede & 
Lachmann, 1868-61, p 382 , Carter, 1886, p 287 , Kent, 1880— 2^ 
p 813 , BGtsohh, 1887-9, p 1927 , Sand, 1901, p 217 , Collm, 
1912, pp 396-401 , Sohoeniohen 1927, p 289 , Reiohenow 1929, 
p 1217, Kudo, 1931, p 402, Calkins, 1933, p 624, Kahl, 1934 
p 198 

Body form somewhat spherical, without lorica , knobbed 
tentacles ansmg from the whole of the surface Length of the 
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stalk varying greatly Contractile vacuole usually single 
Macronucleus oval, central Multiplication by fission into 
nearly equal parts , ciliated embryo provided with a broad 
cibary girdle Salt and fresh water 

Key to Indian S'pecxes 

1 (4) Body nearly spherical, pedicle less than 

the diameter of the body 2 

2 (3) Macronuoleus elongate oval or kidney- [Ehrbg , p 431 

shaped fJontractile vacuoles 1 or 2 P fixa (O P Mull ) 

3 (2) Macronucleufl spherical Contractile [p 430 

vacuole absent P bengalen^ts Ghosh, 

4 (1) Body pynfoma, pedicle longer than the 

body Macronucleus ov^ or spheri- 
cal, contractile vacuole eccentric P sandt CoUin, p 432 


307 Podophrya bengalensis Ghosh (Pig 210 ) 

■fPodophrya bengalensts Ghosh, 1929 c p 223, hg 2 

Body subsphencal Pedicle cylindncal, ehghtly dilated 
at its proximal end, and nearly two -thirds the diameter of the 



Fig 210 — Podophrya bengalemi^, Ghosh (After Ghosh ) 

body m length Tentacles cylmdncal, straight, capitate, 
unequal in length, dess than the body diameter m length, 
arranged radially, seventeen m number Cytoplasm finely 
granuMr No contractile vacnole Macronucleus sphencal, 
suhcentral ^ 

Dimensions — ^Diameter of the body as given m Ghoshs 
paper is 32 mm (probably an error for 32 /x) , length of the 
pedicle '22 mm (probably an error for 22 p) 

Habitat — Sewer water Bengal, Calcutta 
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308 Podophrya fixa (O F Muller) Ehrenberg (Fig 211 } 

Trxchoda ftxa, O F Miiller, 1786, p 217, pi xxx, figs 11—12 
Fodophrya fixa, Fhrenberg, 1833, p 306 , 1838, p 306, pi xxxi, 
fig X 

Acttnophrya pedicellata, 1841, 266 

ActinopJirys sol, part. Stem, 1849, pp 133, 147, 148 , 1854^ 
pp 140^50 

Aczneta phase of Vorttcella imcrostoma, Stein, 1849, pp 142-6 
Podophrya Jixa ClaparMe & Lachmann, 185^61, p 384 
'\Podophrya fixa. Carter, 1865, pp 287-8, pi xn, figs 9 e, 10 
Podophrya fixa, 'Kent, 1880-2, p 813, p! :dvi, figs 24r-30, Schewia- 
koff, 1893, p 151, Sand, 1901, pp 223-4, Collm, 1912, 
pp 396-7, pi 1 , figs 13, 14 Schoenichen, 1927, p 289, fig 819 , 
Reichenow, 1929, p 1217 , Kudo, 1931, p 402, fig 172, d, e , 
Calkms, 1933, pp 81, 480, figs 43, 198 , Kahl, 1934, p 198 

Body sphencal Pedicle blender and usually sinuous, mtli 
its distal extrenuty abruptly expanded, its length rarely 



Fig 211 — Podophrya fixa (O F Mull ) a, animal ehowmg commence- 
meat of buddmg , a', stalk highly magnified , h, setting 
free of the embryo , c, beginning of enc5J'stm0nt , d & e, 
cysts (From Schoenichen, after Collm ) 

exceeding the diameter of the body Tentacles numerous 
slender, distmctly capitate, not exc^edmg the body-length, 
distributed throughout the surface of the periphery C!on- 
tractile vacuole smgle or double Macronucleus elongate - 
oval or kidney-shaped, subcentral Cysts barrel-shaped, 
with three or four promment transversely annular crests or 
ndges 

Dimensions — ^Length of the body 60-72 p 
Habitat — ^Fresh and salt water Bombay 
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309 Podophrya sandi CoUm (Fig 212 ) 

Acxneta gelattnosa. Buck, 1884, pp 298—304 
Tnchophrya gelattnosa, Schewiakoff, 1893 
Podophrya sp , Maupas, 1881, p 305, pi six, v 
^Podt^hrya sp , Simmons, 1889, p 145 

Podophrya gdatinosa Sand, 1901, pp 224-6, pi vi, figs 9, 11 , 
pi X, figs S-I3 , pi xvin, figs 8, 11, 13 , pi xxiu, fig 9 
Podophrya sandt, CoUin, 1912, pp 398—401, fig ov , Schoemchen, 
1927, p 291, fig 820 

Pedicle straight, inserted on a conical prolongation of the 
body, which gives it a pyriform appearance Tentacles 
numerous, unequal, knobbed, not exceedmg m length three 
times the diameter of the body, uniformly distributed or in 
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Fig 212 — Podophrya sandt Collin a, etalkless stage , h, cjst , 
c, adult stalked stage a and 6 more highly magnified 
than c (After Sand ) 

one to three bundles Contractile vacuole eccentric Macro- 
nucleus central, spherical or oval The motile stage 
has a complete girdle of ciha, two bundles of drawn-out 
tentacles, and a spherical macronucleus Cysts are non- 
pedunculate 

Remarks — Sand (1901) referred the form described by 
Simmons from Calcutta to Podophrya gelahnosa (Buck), but 
Collm (1912) considered it a distmct species which he named 
P sandt 

Habitat — ^Pond water BengaIj, Calcutta 
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Genus SPHjEROPHRYA Claparfede& Lachmann, 1859 

Sphierophrya, Clapardde & Lachmann, 1858-61, p 385 , Meczrukow, 
1864, pp 258-61, pi 7 a, Kent, 1880-2, p 808, Buteohh, 1887-9, 
p 1926 , Sand, 1901, p 226 , CoUm, 1912, pp 401-3 , Scheni 
chen, 1927, p 292 , Keichenow, 1929, p 1217 , Kudo, 1931, 
p 402, Calkms, 1933, p 524, Kahl, 1934, p 198 

Animalcules without a lorica, usually more or less spherical 
m form, with distmctly capitate suckmg-tentacles scattered 
irregularly throughout the periphery, freely movable, and 
never developmg a fixed pedicle as m the genera Podophrya 
and Actneta Multiphcation by equal or unequal division, and 
also through exogenous buddmg Free-hvmg or parasitic 
on or within other animalcules 


310 Sphaerophrya pusiUa Claparfede & Lachmaim (Figs 
213 & 214 ) 

Sphseropkrya puszli4z, Clapar6de & Lachmann, 1858-61, p 385, 
pi 1, fig 11 

Embryo of Paramcecium bursarium. Stem, 1859 d, p 99 
Embryo of Urostyla grandvs. Stem, 1859 d, p 103 
Embryo of Stylonxchia myitlxis. Stem, 1869 3, p l03 
’\Sphaer 0 ph 7 ya sp , Carter, 1861 
Sphssrophrya sol, Meczmkow, 1864, p 261, fig 6 
Sphssrophrya stylonyckiee, Kent, 1880-2, p 810 
Sphmrophrya pustlla, Kent, 1880-2, p 808, pi xlvi, fig 6 
Sphserophrya sol, Kent, 1880-2, p 810, pi 2Jvn, figs 6, 7 
Sphierophrya paramecxorum, Maupas, 1881, p 304 
Sphserophrya urostylie, Maupas, 1881, p 304 , Kent, 1880-2, 
pp 809-10, pi \lvi figs 3-5 
Sphseropkrya, sp , Scbewiakofi, 1893, p 151 

Sphmrophrya pustUa, Sand, 1901, pp 228-30 , Collm, 1912, 
pp 402-3 

■f Sphierophrya pumlla, Bhatia, 1920, p 265 
Sphserophrya sol, Schoemchen, 1927, p 292, fig 823 , Reichenow, 
1929, p 1217, fig 1201 , p 391, fig 378 
Sphierophrya ptxsilla, Wenyon, 1926, pp 1228-9, fig 534 , 
Schoemchen, 1927, p 292 , Kahl, 1934, p 198 

Body minute, spherical, bearmg a variable number of short, 
V idely scattered knobbed tentacles Contractile vacuole 
single Macronucleus rounded or ovate Multiphcation by 
transverse fission 
Diameter — ^Diameter 12-15 /x 

Free-hvmg or parasitic uithm many Hyrotricha, Para- 
mecium, Nassula, etc 

Eemarks — A specimen of Paramecium caudatum con- 
tammg four young mdmduals of this species was encountered 
at Lahore Two of these mdmduals, provided with knobbed 
CIL 2 E 
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Fig 213 — Sph^rophrya pusilla Clap & Laclun One embryo is making 
its way mto the cytoplasm of Paramecium caudaium near 
its anterior end In the hin der part a vacuole contains 
four organisms, from an opemng of which an embryo is 
escapmg (From Reichenow, after Butschh ) 



Fig 214 — Sphserophrya pusilla Clap Sc Lachm -4, dmdmg stage, 
free hvmg mdividual with tentacles , C7, development 

of a free swimmmg embryo with tentacles and ciha (From 
Reichenow, after Butsehli ) 
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tentacles all round, escaped under observation and began 
to swim fteely The body of these individuals was very 
small Butschh (1887-9) identified the form occurring 
in Paramecium and described by Maupas as Sphssrophrya 
pummectarum with Sphserophrya pusilla Claparfede & Lach- 
mann Sehoemchen (1927) and Beichenow (1929) consider 
the form occumng m Paramecium, N^aesuia, etc , as 8ph^o- 
phrya sol Mecznikow Mecznikow’s work is not available to 
me, but according to the brief abstract given in the 'Zoological 
Record ’ (1864) S sol Mecznikow was found m a marsh m 
a wood 

Habitat — ^Endoparasite of Paramecium caudatum Bhrbg ‘ 
Punjab, Lahore Fresh water Punjab, Hoshiarpur , 
Bombay 
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ALPHABETICAL INDEX, 


Names of Genera and larger groups begm with a capital letter 
All names printed m italics occur as synonyms on the pages 
referred to 


Acarella, 95 
accurmnata (Uronema). 
179 

Actdophorus, 128 
Acmeta, 426, 428 
AcmetUy 426 
Acinetarmf 423 
Acmetidss, 425 
Actmobolundce, 75 
aculeata {Freta), 239 
aculeatnm (Ento- 
diniurn), 281, 288 
acutonucleatum (Ento- 
dminm,) 281, 286 
acutiun (Entodinium), 
281, 289 

ffilosomatis {Anoplo- 
phrya), 200, 201 
•seloBomatis (Eadto* 
'phrya), 201 
af^e {Diphdimum), 
329 

affine (Diploplastron), 
329 

affine (Eudiplodimum), 
329 

affine (ConoBtomiim), 
372 

affine {Plagiotrtcha), 

372 

affine {Oxyirtcha), 372 
affinis (Gonostomnm), 
372 

affinw (Pkigioiricha), 
372 

affims (PlcBBConia)^ 

385 

nffints {Oxytricha), 372 
‘Cgtlw (Tachysoma), 379 


Aloricata* 395 
nmhtgua {Biirsaria), 
214 

ambtgua (Holophrya), 
214 

ambigua (Nassula), 
126 

ambiguum (Spirosto- 
mum), 214 

ambtguus {Ltostphon), 
126 

ambigutia (Tracliehtia), 
214 

Amp/iibotrellidce, 105 
AmphxleptidiB, 105 
Amphileptus, 105, 106 
Amphileptus, 106, 115 
ampulla (Folbciilma), 
239 

ampulla {Freta), 239 
ampulla (Vorttcella), 
239 

amygdaUi (Balanti- 
dium), 246, 247 
amygdalli [Protobalan- 
tidium), 247 
anastatica (Epistylis) , 
414 

anastatica (Vorhcella), 
414 

AncistrumidcB, 193 
Ancistrummae, 193 
angujBta (Cep^ea sey- 
cheliensis), 64, 58 
anisacanthum (Anoplo^ 
dimum denttcula-^ 
turn), 318 

anisacanthum (Diplo- 
dmium), 314, 318 


amsacanthum (Meta^ 
dimum), 318 
annondalei (Holo- 
phryal, 76, 77 
Anoplodimum, 309 
Anoplophrya, 200 
Anoplophr^dae, 199, 
200 

Anoplophryinae, 200 
anser (Amphileptus), 
116 

anser (Dileptus), 116 
anser (Vibrio), 116 
anteronncleatum (Ento- 
dmium), 295 ^ 
Apostomea, 74, 198 
(zpperidtculatus (Eup- 
lotes), 385 

arcuata (Enchelis), 90 
arcuata (Enchelya), 90* 
armata (Caud^ma), 
208 

artxculata (Epxstylis), 
413, 414 
Aspidisca, 388 
Aspidiscidse, 363, 388 
Aspidiscopsis, 388, 391 
Astomata, 74, 199 
aurelia (Paramecium), 
146, 147 

aurelia (Paramecium), 
160 


bahaduri (Loxodes), 
121 

Balantidiidae, 210, 211, 
244 
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Balantidiop 0 iB, 244 
Balantidium, 244 
BalantiophoniB, 182| 
186 » 

balbiam (Didinium), 
93 

balbiam (Monodtntum)^ 
93 

Balladmopsis, 382 
Balladynopms^ 382 
boneigeei (Orthodon)y 
130 

baneijeei (Orthodon- 
ella), 130 

bongalorensiB (Cauda 
-luia), 208 

bengalense (Opjsthosto- 
mum), 154 

bengaleiiBiB {Aspidisca) 
391 

bengalensis (Aspidi- 
scopsis), 391 
beng^euBiB (Chilodon^ 
ella), 129 

bengalensis (Chilodon- 
topsis), 129 

bengalensis {Chlamydo- 
dontopsis), 129 
bengalensis (Holo- 
phrya), 76, 77 
bengalensis (Opistho- 
Btomum)? 104 
bengalensis (Podo- 
phrya), 430 
bengalensis (Toko- 
plirya), 426 
bi Cauda turn (Diplo 
d'tmtim)y 347 
bicaudatum (Diplo- 
dirt'^vm ecandatum)y 
347 

bicaudatum (Bpidm- 
lum), 343, 347 
bicaudatum (Epidm- 
lum ccaudalnm^y 347 
bicavata (Balantidium) 
247, 248 

bicavata {Protohalan- 
ttd%um)y 248 
biceps {Tfxichelocerca), 
87 

biconcavum (Ento- 
dimum), 279, 290 
bifidum (Entodmium), 
280, 291 

biOdum (Entodmium 
rostratum), 291 
bilobosum (Anoplo- 
dtnium posierovesx- 
cXLlatu7n)y 310 


bdobosum (Eodimum), 
309, 310 

bimastns (Entodmium) 
280, 296 

blattarum (Balanti- 
dium), 246, 249 
blattarum {Bursarxa)^ 
226 

blattarum (Tlagiotoma)^ 
226 

Blephansms, 212 
Blepharocondss, 139, 
160 

Blepharocorys, 160 
Bovendm, 193 
Bovennie, 194 
bovis {Anoplodtnium 
neglectum), 326 
bovis (Balantidium 
coll), 246, 263 
bovia (Blepharocoxys), 
160 

bovis (Eremoplostron), 
324, 326 

bovis (Eudtplodimum 
neglectum)y 325 
brevispmum (Ento- 
dmium), 279, 296 
brevispmum (Eremo- 
plastron), ^26 
bubali {Diptod\n\um)y 
334 

bubab (Elytroplaa 
tron), 334 

bursa (Diplcdtnitim)^ 
282 

bursa (Dxplodtmum)^ 
330 

bursa (Entodmium), 
270, 282 
Bursana, 240 
Bursanay 164, 212, 244 
bursaria (Loxodes)y 
148 

bursana (Paramecium), 
147, 148 

Bursanidse, 210, 211, 
240 

Butschba, 130 
Butsohliellm®, 200 
Butschliidce, 76, 103 


calvitium ( Kerona ) , 
376 

campanula (Vorticella), 
399, 400 

campylum (Colpxdium) 
173 


campylum (riZ/taa), 
173 

Carchesium, 398, 409 
carien (Oto8toma)y 181 
carton (Plagiopyla ?), 
140 

carton (Pyxicola), 
420 

cattanei iD%plodin%um)y 
360 

cattanei (Dtplodmtutn 
ecaudatum), 349 
cattanei {Dtplodxniurti 
ecaudatum), 350 
cattanei (Epidmium), 
344, 360 

catt-anei (Opfiryoscolex)^ 
360 

cattaneot(Opkryoscolez)y 

350 

cattaneoi (OpJiryoscolex 
ecaudctus), 360 
catteneoi {Dxplodtnxuxti 
ecaudatum), 349 
cattenoi (Epidmium), 
360 

catienox (Eptdinxum 
ecaudatum), 349 
Caudolma, 207 
caudata (Oxytricha), 
370 

candatum {Diplo- 
dxnxum), 346 
caudatum {Dtplo 
dxnxum), 344, 36L 
caudatum {Diplodtn- 
turn ecaudatum), 346 
caudatum (Entodm 
lum), 281, 296 
caudatum (Epidmium), 
343, 346 

caudatum (Epidmium 
ecaudatum), 346 
caudatum (Paramo 
cium), 147, 160 
caudatus (Ophiyosco 
lex), 354 

caudatus (Ophryosco- 
lex ecaudaius), 346 
caudatus (Ophryoscolex 
tnermxs), 346 
CentrostomatidflB, 138 
Cepedea, 53 
oeyl onicum (Diplodm- 
lum), 314, 316 
Chsenea, 76, 92 
Chssnta, 92 
Charon, 160 
charon (Euplotes), 

385 
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charon {Htmanto* 
phx/rus)f 385 
charon {Pkesconm)^ 
385 

charon {Trtchoda)^ 386 
CharoneJUa^ X0O 
chatter^eei (Entodm- 
lum), 278, 297 
Ohihfera, 163 
Chilodochomdffi, 422 
Chtlodon, 132 
Chilodonella, 131 
132 

Chilodontopsus, 125, 
129 

Chlamydodontid®, 124, 
131 

Olwsma, 92 
Chonotncha, 72, 422* 
Ohromidinidee, 199 
chrysalid (Panophrys)^ 
165 

chryBalxs (Paramcca-um) 
185 

chiyealis {PaTam<B* 
ctum), 186 

chrysaliB (Fleuronema), 
185 

cicada (AspidiBca), 389 
Ciliata, 49 

cimex {Trxchoda)^ 386 
citnna (Vorticella), 399, 
402 

ClathrostomidsB, 138 
clcvclandi (IHplo- 
dvn%um)t 326 
Cbmacostomnm, 233, 
cbpeolum {Ostraco- 
dmium), 336 
CodoneUa, 269 
Cohnilembid®, 163 
Colepidffi, 76, 96 
Coleps, 96 

coll (Balantidium), 246, 
249 

coll {LettcophTya)^ 249 
coll {ParammciuTn^ 

249 

coll (Plagiotcma), 249 
Colpidium, 164, 173 
colptdtum {Glaticoma)^ 

173 

Colpoda, 141 
colpoda (Colpidium), 
173, 174 

colpoda {PaTamGCium)f 

174 

Colpodidffi, 138, 141 
compyla (Colpidium), 
173 


Conchophthindae, 193, 
194 

Conchopthinus, 194 
Conchophthxrus, 194 
OondylosUnna, 231 
CondylostonndiB, 210, 
211, 231 

censors {Anoplodtmum 
bubaltd^s)t 320 
consors (Piplodmium), 
312, 320 

consors {JDtpIodtmum 
bubaltdis), 320 
constjneia (Pyxicola), 
420 

contraotttm (Ento- 
dmium), 279, 298 
convallana( V orticella) , 
400, 403 

coracojdea (Opalina), 
61 

cordata (Opalma lata), 
61, 65 

cordiformis (Bursana), 
220 

cordiformis [Nyctoiher-^ 
otdes)^ 220 

cordifonxus (Ny cto ^ 
therus), 219, 220 
cordiformis (Playw* 
toma), 220 

coronaia (Fleuronema), 
186 

corymbosum (Carche- 
8ium), 412 
costata (Aspidisca), 
388, 389 

costata (Oaccttdtna), 
389 

costatum (Diplo 
dimum), 314, 321 
Cothurma, 418 
Ooihumta, 419 
crcp^^cj (Ooccudtna), 390 
crassa (Pleuronema), 
186 

craicra (Oodonella), 270 
cratera (VorticeUa), 
406 

enfita galli (Anoplo^ 
dtntitm crtetctgalh)^ 
323 

cneta galii (Diplo- 
dmxum), 314, 323 
OryptochtlUTn, 178 
Otenostemata, 360 
Ctenostomida, 209, 360 
cuctdlaius lOktlodon)f 
133 

ctwuUta (Loxodes), 133 
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oucuUulus {Ohtlodon)^. 
133 

ououllulus {Chile- 
donella), 133 
cucullulua {Loxede^), 
133 

cttciiUus{Chtlo<hn), 133^ 
cttcuUus (Colpidium), 
176 

cucuilus(Oo!poda), 142*. 
cuctdlus (Kolpoda), 133 
cuculiue {Kolpoda), 142 
cuctdlus {Kolpoda), 
174 

ciirtes {CoTichophthtrus), 
196 

curtum (Entodimum), 
279, 283 

curfus (Conchoph- 
thmus), 195 
cunnlata {Leucophrys),. 
233 

Cyathodmidro, 139 
C^clidium, 182, 183 
cychdxum {44c<wnta), 
183 

tq^clid%um{Plcuro^MmcC),. 

183 

Cyclogramma, 125, 
128 

CycloposthidjED, 273 
cylmdnea {Anoplo- 
phrya), 201, 202 
Cyrtolophosw, 186 
CyrioBtgmum, 164 


Dasytneha, 166, 158 
decora (Bursana), 241* 
Dendrocometidse, 426* 
Dendrosomidce, 424 
dentata (Drepano- 
monas), 163 
dentatum (Diplodm- 
imn), 312, 313, 314 
dentatum {ZhpIo-> 
dtmum), 338 
dentatum {Ento- 
dtmum), 314 
dentatum{M€tad%n%um\ 
338 

dentatum (Ostraoo- 
dimum), 338 
denticidatum {Anoplo* 
dtmum denticula- 
turn), 314 

dentictdatum (Dljdo* 
dmium) 314 
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deinticnjilatum (Diplodm- 
luxn dentatura), 314 
denticidatum (Diplo- 
duuxim denticula 
tum)y 314 

depresstun {Balantidia 
opsts), 253 

depressTim (Balanti- 
dium), 246, 253 
depressum (Protobalan- 
tidium), 253 
diacanthum {Anoplo^ 
dintum denticula - 
tum)y 317 

diacanthum (Diplo- 
dmimn), 314, 317 
Didmudse, 75, 93 
Didimum, 93 
digitata (Pseudoglau- 
coina), 176 
Dileptus, 115 

Dileptusg 106 
dilobum (Entodimum), 
299 

dilobum (Entodmium 
anteronucleatum) , 
280, 295 

dilobum (Entodimum 
furca), 280, 299 
Diplodmium, 275, 312 
Diplodimuniy 332, 336, 
352 

Diploplastron, 276, 
329 

DiBcomorphidae, 361 
DiBcophr^dse, 425 
Di^cophryidmj 207 
DrepanoceroSf 163 
Drepano^nonas, 163 
JDrepanostomay 119 
dubardi (Entodimum), 
279, 284 

dubardi (Entodimum), 
286 

dubardi (Entodimum 
dubardi), 284 
duodeni (Balantidiop 

8l8)y 264 

duodeni (Balantidium), 
247, 264 
DyetendfB, 124 


eberlemi {Diplodtn- 
lum)^ 361 

eberleim (Epidmium), 
344, 361 

ecaudatum (JDtpZo- 
dmium)t 344 


ecaudatum (Diplo- 
dinium), 346 
ecaudatum {Diplo- 
dinium ecaudatum), 
344 

ecaudatum (Epi- 
dimum), 343, 344 
edentatus (Prorodon), 
82 

ekendrsB (Entodmium), 
281, 299 

Elephantophilus, 357, 
359 

eUipsoideum (Ento 
dmium), 279, 284 
elongata (Anoplo 
pbiya), 201, 203 
elongata {CyrtolopTio 
sis), 187 

elongatum (Balanti- 
dium), 246, 256 
elongatum (Ento - 
dmium), 278, 291 
elongatum [Frotdbalan- 
tidium), 256 
elongatus (Balantio- 
phorus), 187 
elongatus (Conchoph- 
thinus), 195, 196 
Elytroplastron, 276, 
334 

Enchelis, 75, 90 
Enchelys, 90 
Entodmiomorpha, 209, 
210, 273 

Entodimum, 275, 
277 

Entorhipidiidce, 138 
Eodmium, 275, 309 
Epalcidee, 360 
Ephelotidrc, 424 
Epidimum, 276, 343 
Epistylidae, 396, 413 
epistyhdis (Carche- 
sium), 410 
Epistylis, 413 
epistylis (Carche 
Slum), 410 

Eremopiastron, 276, 
324 

Espejoia, 186 
Euciliata, 49, 72 
Eudiplodmium, 276, 
330 

Eudiplodmium, 324, 
329, 332 

Eumonodontophrymaa, 

205 

Euplotes, 384 
Euplotidae, 363, 384 


fasctcidatum iCarcJie 
stum), 406 

fasciculus (Epidiniuin 
caudatum), 360 
fasciculus (Epidimum 
ecaudatum), 350 
fasciculus (Ophryosco 
lex), 350 

fasciola (AmpJiileptus), 
107 

f&sciola (Dileptus), 107 
fasciola (Leionota), 107 
fasciola (Lionotus), 107 
fasciola (Litonoto), 
107 

fasciola (LoxophyUum), 
107 

filum (Spirostomum), 
217 

filum (Urolepius), 217 
fiorentinit {Diplo 
dtmum), 338 
fixa (Podophrya), 430, 
431 

fixa (Tnchoda), 431 
flabellum (Diplo 
dmium), 314, 323 
flava (Bursana), 181 
Bava (Ophiyoglena), 
181 

flava (Panophrys), 181 
Foettmgenidffi, 198 
Eoettingenmse, 198 
FoUiculma, 238 
FoUiCulimdae, 210, 212, 
238 

Freia, 238 

fromenicUi (Scyphidia), 
397 

Frontoma, 163, 164 
Frontomid©, 162, 163 
furca (Entodimum), 
299 


galea (Epistylis), 413, 
416 

Gastrostyla, 371, 377 
gauri (Ostracodimum), 
336, 337 

gelatinosa (Acineia), 
432 

gelatinosa (Podophrya), 
432 

gelatinosa (Tncophtya)* 
432 

Geleudse, 138 
gibberosum (Ento 
dunum), 280, 300 
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giganteum {Balan- 
tidium), 546, 257 
gigas (DUoptus), 116 
Glaucoma, 164, 170 
Qlaiicoma, 168, 169, 
186 

glaucoma (Cyclidium), 
183 

globosa (Urotnchs), 
81 

globosa (Vorticella), 
400. 404 

Gkinostomum, 371,372. 
gracile (Balantidium), 
246, 268 

gracile (Diplodtmum 
gracile), 337 
gracile (Ostraco- 
dimum), 335, 337 
gracile (Ostracodrmum 
gracile), 337 
gracile {Protobalanti- 
dtum], 258 

gracilis (Balantidium). 
268 

grand mella (Haltena), 
268 

grandinella [Trichada), 
268 

grandinella (Tricho 
dtn-a), 268 

grandiB (Pleurotricba), 
374 

gnseus (Prorodon), 84 
gutta 
118 

gutta (Lacrymana), 

87 

gutta (Trachelina), IIS 
gutta (Trachelius), 118 
Gymnostoinata, 73, 74 


Raltena, 267 
Haltenidie, 267 
Haptophryidse, 199, 
207 

helen© (Balantidium), 
246, 269 

helserx {Diplodxnmm), 
327 

helus {LiUmotm), 113 
helus (LoxophyUum), 
112, 113 

Hemispeirm®, 194 
Heterotncba, 209, 210 
hxrta [Cercarta), 97 
hirtus (Col^a), 97 
Holophrya, 75, 76 


Holopbryidae, 75 
Holosticha, 365, 367 
Holotncha. 72, 73 
Hoplitophiyud©, 1 99, 
205 

Hoplitophiyinfic, 206 
hyahnum (Balan- 
tidium), 264 
Hymenostomata, 73, 
162 

HypocomidfB, 194 
Hypostomata, 74, 124 
Hypotncha, 209, 210, 
361 


mdica (Holophrya), 76, 
78 

indica (Scyphidia), 396, 
397 

indicum (Entodmium), 
281, 301 

mdicum (Sigmosto- 
mum),. 168 

tnermts (Ophryoscolea^), 
344 

infusionus (Litonotus), 
107, 109 

tniermia^tus {Ophryosco- 
346 

mtestmalis (Isotricba), 
156, 158 

Intosbellmid®, 199 

laotncha, 156 

Isotnchidee, 139, 156 


kempi (Nyctotherus), 
219, 221 

kenti (Coleps), 98 
knowlosu (Balanti- 
dium), 247, 260 
knowlesu {Leptoglena), 
260 

knowlesii (Proiobalan- 
itdtum), 260 
Kolpoda, 141 
Kondyliostoma, 231 
Kondylostcmny 231 


lahiatus {OphryoscoUx), 
344 

Lacrymana, 76. 85 
Lacrytnatorta, 85 
lacustriB {Codonella), 
270 


laouHtna (Tmtinnop - 
sis), 270 

lasve (Entodmium an- 
teronucleatum), 278, 
294 

Lagenellid®, 138 
lalionensiB ( Opabna 
coracoidea), 61, 62 
lamelbdens (Concho 
pbthinus), 195, 197 
lanceolata (Cepedea), 
54 

lanceolata {Opalxna), 
54 

lanceolata (Pleuro- 
tncha), 374, 376 
lanceolata {Stylony^ 
chia), 376 

lata (Opalma), 61, 64 
lata (Opalma cordata), 
61, 65 

lateral© (Entoduumn), 
280, 292 

lateralis (Holophrya), 
76, 79 

laterospmum, (Ento- 
dmium), 279, 301 
Leionota, 106 
Leptopharyngidse, 153 
leucas {Bursarta], 165 
leucas {Cyrtoatomum), 
165 

leucas (Frontoma), 165 
leucas {Panophrys), 

165 

Leucophrys, 244 
Licnophondffi, 210, 

212 

Lionotus, 106 
Liostphon, 125 
Litonotus, 105, 106 
Iloydi (i^oplophrya), 
201, 202 

lobatum (Eodmium), 
309, 310 

lobatum (Epidimum), 
351 

loboso spinosum (Ento- 
dmium), 280, 285 
longa (Cepedea), 64, 65, 
longa (Opa^tna), 64, 66 
longmucleatum (Ento- 
dmium), 279, 286 
longiremis {Phxscomxa), 
385 

longxspinum {Dxplo- 
dxnxum), 351 
Loncata, 395, 418 
Loxodes, 119 
Loxodid®, 105, 119 
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Loxophyllum, 105, 
112 

Loxophyllum, 106 
lumbnct (Anoplo- 
phrya), 202 
hmarxB (Vortxcella), 
400 

lynceuB (AspidiBca), 
388, 390 

lynceua (Trtchoda), 
390 


ixiacronucloata (Ojpo- 
hna), 62 

macronucleata (Zellen 
ella), 62 

raacrophaiyngeufl 
{Nyctoiheroides), 222 
m Bctxjpbaiyijgeufl 
(Nyctotherufl), 21 9, 
222 

xnaggii {Ihplodtmum) 
330 

maggii (Eudiplo- 
diniuxn), 330 
magnodentatrun (Ere- 
moplaatron), 325, 
326 

magnuB (Nyctothenis) 
219, 224 

major {Anoplodinxum 
coetatum), 321 
major (Diplodmium 
cofitatum), 321 
malabanca (Nycto- 
theniB magnufi),219, 
226 

maizmiosum {Dtplo* 
dxmum), 338 
znaxxunosum (Oatraco 
dmium), 336, 338 
margarthfer {AmphiUp^ 
tus), 116 

manna {Pleuronema), 
186 

manna (Uronema), 
179 

manzLum (IJronema), 
179 

Marymdffi, 137 
maesUxeneis (Amph%^ 
leptu6)j 107 
matthau (Telotnciu- 
dium), 181 
li^upasella, 206 
MaupasellidsQ, 199, 205 
Maupaselluw, 205 
maupaet (Anoplo- 
phrya), 201 


maupasi (Colpoda) , 
142, 143 

meditim {Ihplodtnxum), 
332 

medium {Eudiplo- 
dtntum), 332 
medium (Metadmium), 
332 

meleagnfl (Amphi- 
leptus), 114 
meleagnfi {Kolpoda), 
114 

meleagrifl (Loxophyl 
lum), 112, 114 
Mesmlellm£ 0 , 205 
Mesodimum, 93, 95 
Metacystidxe, 76 
MetadUmum, 276, 332 
Meiadxnxttm, 335 
metcalfi (C^pedoa), 64, 
56 

Metopidce, 210, 211 
microstoiua ( Vorticella) 
400, 405 

minor (Diplodmium), 
314, 322 

mxnor (Diplodmium 
costatum), 322 
mtnua {Spiroatomum), 
214 

mmutuB (Bsdantio- 
phorufl), 188 
Mobiba, 396 
mobiba (Uroleptus), 
369 

monacontbum {Ano^ 
plodintum d^xcu* 
latum), 316 

monacanthum (Diplo- 
dimum), 314, 316 
monacanthum (Diplo- 
dimrnn), 316 
moniliforme (Spathi- 
dium), 101 

monthforme (Spathi- 
dimn apathtda), 
101 

monolobum (Euto- 
dmium anteronucle- 
atum), 279, 295 
miicxcola {Cyrtolopho- 
ho), 188 

muUm {SterUoT), 236 
muUxpcs (Oxytncha), 
366 

Mylestomidae, 360 
mysorei (O^raco* 
dimum), 336, 339 
mysoreum (Poly- 
dmium), 357 


myatacea {Qastrostyh)^ 
367 

myatacea (Holoaticba), 
367 

myatacea {Oxytrtcha), 
367 


nanelliim (Entodi 
mum), 278, 302 
Nasaula, 126 
Naaoula, 128 
Nafisulidee, 124, 125 
nasuUa (Vorttcdla), 94 
naautum (Didinmm), 
94 

nathssx (Telotnchi* 
dium), 191 
naiihaxt (Telotnchi- 
dium), 191 
NicolleUidfB, 139 
nxgrxcano (Cyobdium),. 
183 

nxgrtcane (Crypiochx 
lum), 179 

nodulooa {Enchdys), 
183 

nova (Maupaaella), 206». 
nuda (Balladmopsifl),. 
383 

nuda (Balladynopsts),, 
383 

Nyclotkeroxdes, 216 
Nyctotberua, 218 


Octocirrus, 272 
Obgotnoha, 209, 210, 
267 

olor (Laciymana), 86, 
87 

olor {Trachelocerca), 87 
olor ( Vxbno), 87 
Opalina, 63, 60 
OpalmidsD, 61 
Opalmmfla, 61, 63 
OpalmopsidsB, 198 
OphryodendndfiB, 426, 
Ophiyoglena, 180 
OphryogUva, 164 
Ophiyoglemdae, 162, 
180 

OpbiyoficoleoidiB, 273, 
274 

OpJuyoacolecuMB, 276 
Oplnyoacolex, 276, 
362 

OpiBthoatomum, 164 
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Orthodon^ 130 
Orthodonella, 3 26, 
130 

Ostracodimum, 276, 
336 

Otostoma, 180 
ovale (Balantidium), 
250 

omU (Entodimum) 
303 

ovale {ParaTnwctum), 
172 

ovale (Stegochilum), 
178 

ovalis (Entodinium), 
278, 303 

ovalis (Nyctotherus), 
219, 226 

ovalis (Tmtirmopsis), 
271 

ovata (Acomta), 172 
oiatum (Balantidium), 
246, 261 

o\ atum (Proiobalantt 

ovmum (Entodmium), 
279 304 

ovoidenm (Ento 
dimum), 279, 305 
ovoido nucleatum 
(Entodimum), 281, 
305 

ovulum (Acomta)^ 172 
Oxytncha, 372 378 
Oxyincha^ 372 
Oxytnchidie, 362, 365 


Panophn;s, 164 180 
papillatus {Nycto- 
therus), 219, 228 
Parabursana, 243 
paradoxa (Euplot^^'i), 
386 

ParaiBotnchidfe, 139 
Paramivctutn, 145 
Paramocudffi, 138, 1^5 
paramectorwn (Sphaaro 
phrya), 433 
Paramecium 145 
parva (Butschlia), 104 
parvicaudatum (Epi- 
dmium), 344, 349 
parmcauda^a (Ophryo 
acolex Jaactciihis), 
349 

patella (Euplotes), 385, 
386 

patella (Kerona), 385 


patella {Pltzscoma)^ 
386 

patella {Tnckodd), 386 
patellma (Vorticella), 
400, 406 

patens (Co7uhjlostoma), 
231 

patens (Kondyiio 
stoma), 231 

patens (Kondylostoma)^ 
231 

patens (Trichoda)^ 231 
patens (Urolcnfii*?;, 
231 

pattda (Leticophrys), 
233 

patulum {Koiidylo 
atoina) 231 

pellionella (Ov>tncha), 
379 

pellionella {T achy soma) 
379 

pellionella (T’nc/ioda), 
379 

pentacanthum {Ano 
phdtmum den/jci/?a 
turn) 318 

pentacanthum (Diplo- 
dimum), 314, 318 
Pericaiyonin'c, 108 
Peritncha, 72, 393 
Pentromidaa, 210, 362, 
363 

Peritromoides, 363 
Phascolodon, 131 
pheretima (Parabur 
Sana), 243 
Phtahna, 85 
Phxiasteridce, 163 
PihsuctondsB, 124 
pisciculum (Ento 
dimum), 280, 287 
piscis (Amphista)y 370 
piscis {Tnchoda), 370 
piscis (Uroleptus), 369 
370 

PIagiop>ia, 139 
Plagiopyhdse, 13b 139* 
Plagiotoma^ 244 
Plagiotomid'c 210,211, 
218, 

Playiotncha 372 
Platycola, 41b, 420 
Pleuronoma, 182, 184 
Pleuronematidae, 162, 
182 

pleurosigma (Hemto 
phrys), IID 

pleurosigma (Ltonotus), 

no 


pleurosigma (Litono- 
tus), 107, 110 
Pleurostomata, 74, 105 
Pleurotncha, 371, 373 
Pleurotnehmse, 362, 
371 

plicata (Opalma), 61, 
65 

pbcatiiis (Epistylis), 
413, 417 

phcatus {Loxodes)t 389 
Pla^scoma, 384 
Podophrya, 429 
Podophrya^ 425 
Podophryxdfe, 125, 
429 

Polydinume, 275 356 
Polvdmium, 357 
polymorpha ( Vorticella) y 
235 

polymorphus (Stoxtor)^ 
235 

polymorphus (Stento- 
rella), 235 

polypxna ( VorttreUa)f 
412 

polypmum (Carche 
Slum), 410, 412 
Polyplastron, 334 
Poiyspirinaa, 198 
Prorodon, 75, 81 
prostoma (Iso trie ha), 
156, 157 
Prostoiruta, 74 
proteus (Lacrymana), 
87 

ProfobalantidiKni, 245 
Protocihata, 49, 60 
Protohallidse, 139 
Protoopalinsa, 51 
Pseudoglaucnma 164, 
176 

PeilotnchmsD, 362, 382 
psittacei^m {Anoplo 
dimiim), 319 
psittaceum (Diplo 
dimum), 314, 319 
pulex (Halteria), 95 
pulex (Mesodinmm), 

95 

punjabensis (Cepedea), 
54, 67 

punjabensis (Loxodes), 
121 

punjabensis {Loxophyl 
lurnjasctola), 110 
papula (Lacrymana), 
87 

pura (Glaucoma), 169 
pura (Trichoda), 169 
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purmensiB (Scyphidia), 
396, 398 

pusilla (Spbasrophrya), 
433 

pustvilata [Kerona), 
381 ^ 

pustulata (Stylony- 
chia), 381 

piitrtmis (Loxccepha- 
Itcs)^ 180 

Pycnothrichidae, 139 

pvriformis (Glaucoma), 
"170 

pyriformzs (Glaucoma), 
175, 176 

pryiformis (Leuco- 
phrys), 170 

pyrum (Trichoda), 170 

Pyxicola, 418, 419 


qaadricaudatum {Dip- 
lodinium), 348 
quadricaudatum (Dip- 
Ixydxmum ecaudaium). 
348 

quadricaudatum (Epi- 
dmium), 343, 348 
quadricaudatum (Epi- 
dmium ecatidaium) 
348 

quadncaudatus (Oph- 
ryoscolex ecaixdatus). 
348 

quadnpartita (Podo- 
phrya), 427 
quadnpartita (Poco- 
phrya), 421 
quadnpartita (Toko- 
phrya), 426, 427 
quadnvesiculatum 
(Ostraeodmium ) , 
3^6, 340 


Radiophrymre, 205 
radtosa (Plcescoivia), 
385 

ramosissima ( Vorti- 
cella), 412 

rananim (Balantidium, 
247, 262 

rananim (Opalma), 61, 
66 

rectangulatum (Eo- 
dinium), 309, 311 
rect angulatum (Ento 
dimum), 281, 293 
Beicheno wellidae, 210, 
211 


ren (Colpidium), 174 
reniformis (Nycto- 
therus, 219, 229 
rhesum (Balantidium), 
246, 262 

rhesus (Chtlodon), 135 
rhesus (Chilodonella), 
133, 135 

rhomboideum (Ento- 
dmium), 279, 306 
roeseh (Stsntor), 237 
rostratum (Diplo 
dzu'kum), 327 
rostratum (Ento- 
dmium), 279, 288 
rostratum (Eremo- 
plastron), 324, 327 
rostratum (Eitdiplo- 
dzmum), 327 
rostrum (Loxodes), 

121 

rotundatum (Meta- 
dinium), 332, 333 
rotundum (Balanti- 
dium), 247, 263 
rotundum (Ereraoplas- 
tron), 324, 328 
rubens (Actdophonis), 
128 

rubens (Cyclogramma), 
128 

rubens (Nassula), 128 
Tugoloncatum (Ostra- 
codmium), 336, 340 
ruminontium (Dasy- 
tncha), 168 

rummantium (Iso- 
tncha), 158, 159 


Sagittanidse, 162 
saltans (Alysoum), 183 
sandi (Podophrya), 430, 
432 

scalpnformis (Opalma) 
61, 68 

scmtilTans (Glaucoma), 
170, 172 
Scyphidia, 396 
Scyphidiidop, 396 
Sessilia, 395 
setifera (Gastrostyla) , 
377 

setifera (PUurotricha), 
377 

setnai (Entodimum), 
280, 307 

seychellensis (Cepedea 
angqsta), 54, 58 


sialkoti (Cepedea), 54, 
58 

Sigmostomum, 163. 
167 

silurus (Kerona), 381 
Bimilis (Hemwphri/s)t 

similis (Litouotus), 107, 
111 

similis (Dionotus), 111 
simplex (Entodinimn), 
279, 308 

Gimplex (Holophrya), 
76, 79 

simplex (Pentro 
moides), 363 
siro (AcareUa), 95 
sol (Actinophrys), 431 
sol (Sphoerophiya), 433 
Spathidiidae, 74, 101 
Spathidium, 101 
spathula (Spathidium), 
101 

spiimratus (Octocimis), 
272 

Sph'erophrya, 429, 432 
SphenopliryidJE, 194 
spinosum (Entodmium 
dubardi^, 285 
spmosus (Ophiyo 
scolex), 353 
spiraiidentis (Ckdodon), 
135 

spiraiidentis (Chile 
donella), 133, 135 
spiralis (Laciymana) 
89 

spirigcra (Bursana)t 
233 

Spirochonidne, 422 
Spirostorrudae, 210, 211| 
2U 

Spirostomum, 212,213, 
Spirotncha, 72, 209 
Spirozomdffi, 138 
Stegochilum, 164, 178 
steim (Chtlodon), 133 
steim (Colpoda), 144 
steinii (Colpoda), 142, 
144 

stem (Colpoda), 144 
Stentor, 234 
Stentorella, 233, 234 
StentoridsB, 210, 212, 
233 

stewarti (Prorodonb 
82 83 

Stichotncha, 365, 368 
stramphii (Lioaiphonh 
126 
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stramphii (Nassula), 
126 

striata (Xiacryxoaria), 
86, 87 

striatum (Colpidium ), 
173, 175 

siriatwn {VrepanO'^ 
stoma) f 123 
sinahts (Coleps), 88 
striatus (Loxodes), 121, 
123 

Strobihdiidro, 267 
stromphit (Nassula), 
126 

stylonyclm (Sphsero- 
phrva), 433 
Stylonycbia, 372, 380 
Bubcylmdnca (Cepe 
dea), 54, 60 
subcylindrica (Opahna) 
60 

subcylmdnca (Yorfci- 
cella), 399, 407 
submicrostoxoa (Voxti- 
cella), 400, 407 
subprocubeas (Yorti- 
cella), 400, 408 
stihprocumhens (Vorti- 
cella), 408 

subrotunda {Plcesconia)^ 
385 

subsmuata (Vorti- 
cella), 3?9, 409 
Suctona, 49, 423 
Sulcigendas, 139 
sushihi (Balantidium), 
246, 264 


Telotnchidaum, 189, 
191 

Tenfactiltfera, 423 
teres (Prorodon), 82, 
84 

teres (Spirostomum), 
214, 217 

termitxs (Nyctotberus), 
219, 229 

testudmis (Balanti 
dium), 246, 266 
tetracanthum (Ano 
plodtmum denitcu- 
latum), 318 

tetracantbum (Piplo- 
diiumn), 314, 318 
thiagi (Cepedea), 54, 
60 

Thigmophxyid®, 193 
Thigmotncba, 73, 193 
Txntiniud£e, 267, 269 


Tmtumopsis, 269 
Ttntznm/s, 269 
Tocophrya, 425 
Tokopbrya, 425 
Tracbeludse, 105, 116 
Trachelms, 115, 117 
Tracbelocerca, 76, 92 
tnacanthum {Anoplo' 
dxmum denftcula- 
itimh 317 

tnacanthum (Diplo- 
dimum), 314, 317 
tnongulans (Opalina), 
61, 88 

tncaudatum (Dtplo- 
dtmum), 347 
tncaudatum {Diplo- 
di mum ecaudatum), 
347 

tncaudatum {Epi- 
dmium), 343, 347 
tncaudatum (Epidm- 
lum ecaxidaturr^, 347 
trxcavdatus {Ophryosco- 
lex ecaudaim), 347 
Tncboda, 163, 168 
Trichoda, 267 
Tnchodina, 267 
TnchopelmidjB, 138, 
153 

Trichospmd^, 138 
Tnchostomata, 73, 137 
trxcinctus (Ophryosco- 
lexcaudatit^), 364 
tncoronatus (Ophiyo- 
scolex), 363, 354 
tncoronatus (Opbryo- 
scolex caudaVus), 354 
tncostatum (Ento- 
dunum), 281, 308 
Tnmyemidse, 338 
tnvesiculatum ( Ostra- 
codmium), 336, 341 
truncatella (Bursaria), 
241 

tuberosa (Acmeta), 428 
turbo (Ccrcana), 189 
turbo ( Uro centrum ) , 
189 


uncmatuB (Coleps), 
100 

XJroccntndse, 163, 189 
Urocentnim, 189 
XJroleptus, 366^ 369 
Uronema, 164, 178 
Urostyla, 366, 366 
urosiyla (Oxytrtcha), 
366 


49 ^ 

uTosiylm (Sphmro 
phiya), 433 
Urostylmffi, 362, 365 
XJrotricba, 75, 80 


Vagimcola, 418, 419 
VagxmcoUx, 420 
Vagitucobdne, 418 
vanabibs (Aixoplo- 
pbrya), 200 204 
ventnculi (Blepharo- 
corys), 160 
ventnculi ( Charon ) , 
160 

venustum (Ostraco- 
dimum), 336 342 
vermiculans (Lacry* 
mana), 86, 89 
vermiculans (P/itoZ?«a),. 
89 

vemuculons { Tri 
choda), 89 

vernaJts (Frontoma), 
165 

vemahs {Panophrys)^ 
165 

versatttis (TracheJo- 
cerca), 87 
vert (Stmtor), 235 
Virens (Cbinacosto- 
rmim), 233 

Virens {Spirostomum) ^ 
233 

virgula (Opalma), 61,. 
70 

tnndts (Euplotes), 385 
vtridis (Laciymana), 
87 

mndis (Trachchcerca)^ 
87 

vindis (SUntcr)i 237 
vmdis (Stentorella), 
237 

vorax (Entodmium), 
282 

Vorticella, 398 
vorttcdla (Bursana), 
241 

VorticeHidse, 396, 398 


wtsset (Urostyla), 366 
weissn (Urostyla), 306^ 


Zellenella, 62 
zeta (Elephantophilus),. 
359 

Zootbamnium, 398 





PLATE I 

Fig 1 Entodzmum acutonvcleatum Kof & MacL 

2 „ longinucleMum Dogiel 

3 ,, laterospinum Kof & MacL 

4 „ indtcum Kof & MacL 

5 „ tncostatum Kof & MacL 

[From Kofoid & MacLerman’s Ciliates from 
Bos indictLS Lin n , 1930 ] 
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PLATE II 


6 

7. 

8 

9 

10 


Entodimum rostratum Fiorentmi 

„ rhomboideuTti Kof & MacL 

„ TtaneUum Dogiel 

,, piscvcvluni Kof & MacL 

„ bimastus Dogiel. 


[Prom Kofoid & MacLemian’s Ciliates from 
Bos tndtcus Linn , 1 930 ] 








PLATE III 

Fjg 11 Eniodmium ovoideiim Kof & MacL 
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3* 

aculealum Kof & MacL 

13 

Ji 

btfidum (Dogiel) 

14 


biconcavum Kof & MacL 

15 

if 

acuium Kof & MacL 


[From Kofoid & MacLennan’s Qliates from 
Bos tndtcus Lmn , 1930 ] 
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PLATE IV 

Fig 16 Entodvnium laterale Kof & MacL 
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it 

dhpsovdeum Kof & MaoL 

18 

tf 

brevisptnum Kof & MacL 

10 

S3 

rectangidatuTn Kof & MacL 

20 

ff 

gibberosum Kof & MacL 


[From Kofoid & MacLennan’s Ciliates from 
Bos iTidtctts Lum , 1930 ] 
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PLATE V 

Fig 1 Diplodimum psiiiaceum Dogiel 

2 „ deTdatum Schuberg 

3 Eodtmum lobaluni Kof & MacL 

4 „ rectangulaium Kof & MacL 

5 Dtplod%mum ceylontcum Kof & Chnst 

6 „ flabdlum Kof & MacL 

[From Kofoid & Macljennan’s Cilates from 
Bos indictts Lmn , 1932 ] 






PLATE VI 


7 Eremoplastron rostratum (Eiorentim) 


8 


brevisjnnum Kof & MaoL 

9 


TnagriodeTiUUum Kof & MacL 

10 


boviB (Dogiel) 

11 


raiundaium Kof & MacL 

12 

Evdiplodimum rruiggx ^Eiorentim) 


[Prom Kofoid & MaoLennan’s Gibatea from 
Boa tndicus Liim , 1932 ] 
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PLATE Vn 


13 Elyiroplastron bubah (Dogiol) Left lateral view 

14 „ „ „ Right lateral view 

16 OstTaoodinium dtpeolum Kqf & MacL 

16 Mekcdtmum medium Awenrffiew & Mutafowa 


[From Kofoid & MacLennan’s Cdiates 
from Bos tudicus Linn , 1932 ] 
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PLATE Vm 

Fig 17 Ostracodimum mammosum (RaiUiet) 


18 


gracilc (Dogiel) 

19 

>> 

quadrivestcvlaiuin Kof & MacL 

20 


rugohricatum Kof & MacL 

21 


venitstum Kof & I^^TacL 

22 

9 » 

trivesiculalum Kof & MacL 


pProm Kofoid & MacLennan’s Cfiliates 
from Bos tndicus Lmn , 1932 ] 














PLATE IX 

Fig 1 Ej[>id%nium caudaium (Fiorentmi) 

2 „ tncavdatum (Sharp) 

3 „ quadncavdatum (Sharp) 

4 „ bicaiidaium (Sharp) 

5 „ eberleim (da Cunha) 

6 Ophryoscolex spinosiis Kof & MaoL 

7 Eptdtmum caUanet (Fiorentmi) 

[From Kofoid & MacLennan’s (hbates 
from Bos %7id%cus Lmn , 1933 ] 










PLATE X. 


1 . 

2 

3 

4 

5 
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7- 

8 

9 


Entodtmum coraroctum Kof & Christ 
„ curium Kof & Christ 
Eodtmum bUchomm (Dogiel). 
Dtplodvntum minor (Dogiel) 

„ dtacanihum (Dogiel) 

„ irtacanihum (Dogiel), 

,, tdracanihum (Dogiel). 

„ peniacanOium (Dogiel). 

,, anisacanihum da Ctmha 


fFrom Kofoid & Christenson’s CShates from 
Bos gaurus H South, 1934.J 








PLATE XI. 


10 Eptdimum parvtcaudalum (Awermzew & Mutafowa) 

11 Meladtntum roiundcUum Kof & Christ 

12 Eremoplastron rostrcUum (Piorentini). 

13 Eudtplodtmum maggv (Fiorentmi) 

14 Ostracodinxum gaun Kof & MacL 

16 „ mysorex Kof & MacL 

pProm Kofoid & Chnstenson’s CUiates from 
Bos gaurus H Smithy 1934 ] 
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